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3V\FKLDWULFLOOQHVVHVFDQOHDGWREHKDYLRUDOSUREOHPVWKDWHVFDODWHZKLOHSDWLHQWV

DUHKRVSLWDOL]HGHYHQWRWKHSRLQWRIRYHUZKHOPLQJFRGHUHVSRQGHUV7KHVHFDUHQHHGV
FDQRIWHQOHDGWRDIDLOXUHWRUHVFXHDQGFRQWULEXWHWRLQKRVSLWDOPRUWDOLW\DQGDFFLGHQWV
%XLVWHWDO $GGLWLRQDOO\IDLOXUHWRUHFRJQL]HFULVLVVLWXDWLRQVFDQGDPDJHWKH
QXUVHV¶SHUFHSWLRQRIWKHLUFDUHJLYLQJDELOLWLHVDQGFUHDWHFRQIXVLRQDERXWWHDPUROHV
GXULQJWKHVHFULVHV 'H9LWDHWDO 7KLVPD\UHGXFHWKHHIIHFWLYHQHVVRIQXUVHVLQ
WKHKRVSLWDODVDZKROH1XUVHVZKRIDLOWRLGHQWLI\EHKDYLRUDORXWEXUVWVDUHPRUHOLNHO\
WRXVHLQYDVLYHDQGSRWHQWLDOO\UHWUDXPDWL]LQJLQWHUYHQWLRQVIXUWKHUGHFUHDVLQJZDUG
LQVWDELOLW\


%HKDYLRUDOLVVXHVQHHGWREHDGGUHVVHGDVVRRQDVSRVVLEOHWRUHVROYHSRWHQWLDOO\

H[SORVLYHVLWXDWLRQVDQGHVWDEOLVKVDIHW\IRUSDWLHQWVDQGVWDII /RXFNV5XWOHGJH+DWFK
0RUULVRQ 'HYHORSLQJDUDSLGUHVSRQVHWHDP 557 LVRQHVWHSWKDWKRVSLWDOV
FDQWDNHWRSURYLGHVDIHW\QHWVIRUSDWLHQWVZKRGHWHULRUDWHDQGGHYHORSFDUHQHHGV
RXWVLGHWKHVFRSHRIFOLQLFDOVWDIINQRZOHGJHDQGVNLOOV 'H9LWDHWDO $ZHOO
HVWDEOLVKHG557WKDWKDYHNQRZOHGJHDQGWUDLQLQJDUHSUHSDUHGIRUHDUO\LGHQWLILFDWLRQRI
XQVWDEOHSDWLHQWVZKRPD\SRWHQWLDOO\VXIIHUDPHGLFDOHPHUJHQF\ ,QVWLWXWHIRU
+HDOWKFDUH,PSURYHPHQW>,1+@QG VXFKDVFDUGLDFRUUHVSLUDWRU\DUUHVWGXULQJ
RXWEXUVWVDQGEHKDYLRUDOHPHUJHQFLHV3ODQQLQJIRUVXFKSRVVLELOLWLHVUHGXFHVPRUWDOLW\
DQGDFFLGHQWVLPSURYHVZDUGVWDELOLW\DQGKHOSVWRFODULI\QXUVLQJUROHVLQFULVLV
VLWXDWLRQV %XLVWHWDO 



3UREOHP6WDWHPHQW


%HKDYLRUDORXWEXUVWVLQSDWLHQWVZLWKSV\FKLDWULFLOOQHVVHVFDQEHSUREOHPDWLFIRU

VWDIIPHPEHUVZKRDUHQRWWUDLQHGWRGHDOZLWKWKHVHHYHQWVRUVWDIIZKRDUHXQIDPLOLDU
ZLWKWKHSDWLHQWV¶KLVWRULHV3HRSOHUHIHUUHGIRULQSDWLHQWSV\FKLDWULFFDUHRIWHQEHFRPH
DJLWDWHGDQGRXWEXUVWVFRQVWLWXWHWKUHDWVWRWKHLUVDIHW\DVZHOODVWKHVDIHW\RIRWKHUV
(VFDODWLRQWRRXWEXUVWVRIWHQIROORZVDSUHGLFWDEOHFRXUVHRISKDVHVZKLFKLVVXPPDUL]HG
LQ$SSHQGL[$


7KHILUVWSKDVHRIHVFDODWLRQWRRXWEXUVWXVXDOO\LQYROYHV\HOOLQJVFUHDPLQJ

WKUHDWHQLQJGHPDQGLQJDQGRUFXUVLQJ /RXFNVHWDO ,IWKHVH³\HOORZIODJV´DUH
LJQRUHGDQGDOORZHGWRFRQWLQXHSDWLHQWVIUHTXHQWO\SURFHHGWR3KDVH3KDVH
W\SLFDOO\LQFOXGHVWDONLQJORXGO\SDFLQJWKHIORRUVRUEHFRPLQJYHUEDOO\DEXVLYHWRVWDII
RURWKHUSDWLHQWV7KLVSKDVHFDQVKLIWWRDJLWDWLRQDQGXOWLPDWHO\WRDFWLQJRXWEHKDYLRU
WKDWFUHDWHVGDQJHUIRUHYHU\RQHLQWKHHQYLURQPHQW /RXFNVHWDO 2IWHQDJLWDWHG
SDWLHQWVDVVDXOWRWKHUVDQGRUKDUPWKHPVHOYHV 'RQDW 7KLVODVWSKDVHRI
HVFDODWLRQPD\LQFOXGHVSLWWLQJDVVDXOWLQJRWKHUVNLFNLQJRUWKURZLQJREMHFWV /RXFNVHW
DO 


'HYHORSLQJDVWUXFWXUHGDQGGHOLEHUDWHSODQWRLQWHUUXSWWKHSKDVHVRIHVFDODWLRQ

FDQPLQLPL]HLQMXULHVWRVWDIIDQGWRSDWLHQWVDQGSUHYHQWRUGHIXVHPDMRULQFLGHQWVLI
VWUDWHJLHVDUHLPSOHPHQWHGHIIHFWLYHO\+RZHYHUPDQ\VWDIIPHPEHUVODFNWKHWUDLQLQJ
QHFHVVDU\WRHQJDJHLQVXFKVWUDWHJLHVDQGRIWHQUHVRUWWRPRUHLQYDVLYHDQGSRWHQWLDOO\
WUDXPDWL]LQJLQWHUYHQWLRQVVXFKDVUHVWUDLQWVVHFOXVLRQVRULQWUDPXVFXODULQMHFWLRQV
$JHQF\IRU+HDOWKFDUH5HVHDUFKDQG4XDOLW\>$+54@ 7KHVHLQWHUYHQWLRQVFDQ



UHGXFHULVNLQWKHPRPHQWEXWDOVRRIWHQUHGXFHSRVLWLYHWUHDWPHQWRXWFRPHVIRUSDWLHQWV
LQFUHDVHULVNIRUVWDIILQMXU\FUHDWHDFXOWXUHRIIHDUZLWKLQWUHDWPHQWIDFLOLWLHVDQGOHDG
WRODWHUPRUHVHYHUHRXWEXUVWVIURPSDWLHQWVOHIWIHHOLQJHPRWLRQDOO\GLVWUDXJKWVHOI
LQMXULRXVXQEDODQFHGDQGXQVDIH 6LQJKQG 'HHVFDODWLRQVWUDWHJLHVLQYROYLQJFDOP
YHUEDOWHFKQLTXHVZLWKRXWWKHXVHRIUHVWUDLQWVDQGVHFOXVLRQUHVXOWLQEHWWHUWUHDWPHQW
RXWFRPHV -RQLNDVHWDO +RVSLWDOL]HGLQGLYLGXDOVQHHGDQ557WRGHHVFDODWH
SRWHQWLDOYRODWLOHVLWXDWLRQVWKXVDOORZLQJHDUOLHUWUHDWPHQWIRURYHUDOOEHKDYLRUDODQG
SV\FKLDWULFLVVXHV /RXFNVHWDO DQGHQFRXUDJLQJWKHVHEHWWHURXWFRPHV
3XUSRVH6WDWHPHQWDQG3URMHFW2EMHFWLYHV
7KHSXUSRVHRIWKLVSURMHFWZDVWRH[SORUHQXUVHV¶NQRZOHGJHDQGSHUFHSWLRQVRID
557LQDQLQSDWLHQWSV\FKLDWULFIDFLOLW\1XUVHVDUHRIWHQWKHILUVWSURIHVVLRQDOVWR
UHFRJQL]HGHWHULRUDWLQJHQYLURQPHQWDOFRQGLWLRQVDQGSDWLHQWVSURJUHVVLQJWKURXJKSKDVHV
RIEHKDYLRUDORXWEXUVWV$VVXFKQXUVHVDUHRIWHQWKHSURIHVVLRQDOVDFWLYDWLQJDFRGHRU
FDOOLQJIRUKHOSZLWKLQKRVSLWDOV6KDSLURDQG'RQDOGVRQ  DQG3XVDWHUL3ULRUDQG
.LHO\  IRXQGWKDWLQPRVWFDVHVFOLQLFDORXWFRPHVIROORZLQJFRGHDFWLYDWLRQV
GHSHQGRQQXUVHV¶SHUFHSWLRQVDQGFOLQLFDOMXGJPHQW5HODWHGREMHFWLYHVLQFOXGH
GHWHUPLQLQJFKDUDFWHULVWLFVRIDVXFFHVVIXO557VSHFLILFDOO\H[SORULQJWKHUROHRIWKH
QXUVHRQWKHWHDPVDQGGHWHUPLQLQJFKDOOHQJHVDVVRFLDWHGZLWKDFWLYDWLQJD557
:HVWHUQ6WDWH+RVSLWDO :6+ GRHVQRWKDYHDQDVVLJQHG557$OODYDLODEOHVWDII
UHVSRQGVLQWKHHYHQWDFRGHLVLQLWLDWHG/LFHQVHGVWDIILVJLYHQLQLWLDORULHQWDWLRQRQ
EHKDYLRUDOHPHUJHQF\VWDQGDUGRSHUDWLQJSURFHGXUHVDQGDUHWUDLQHGLQFULVLVSUHYHQWLRQ
LQWHUYHQWLRQ &3, WHFKQLTXHV$GGLWLRQDOWUDLQLQJLQFOXGHV\HDUO\VHFOXVLRQDQGUHVWUDLQW



WUDLQLQJDQG\HDUO\TXHVWLRQQDLUHWHVWLQJRQEHKDYLRUDOHPHUJHQFLHV,Q:6+KDG
EHKDYLRUDOHPHUJHQFLHVLQZKLFKSDWLHQWVZHUHLQMXUHG7KLVVDPH\HDUWKHUH
ZHUHDWRWDORIHPSOR\HHLQFLGHQWVLQYROYLQJSDWLHQWV2IWKHHPSOR\HHV
ZHUHLQYROYHGLQDJJUHVVLYHSDWLHQWEHKDYLRULQFLGHQWVUHTXLULQJWRVHHNPHGLFDO
DWWHQWLRQ0RUHRYHUHPSOR\HHVZHUHLQYROYHGLQQRQDJJUHVVLYHSDWLHQWEHKDYLRU
LQFLGHQWVUHTXLULQJWRVHHNPHGLFDODWWHQWLRQ :6+ ,Q:6+KDG
EHKDYLRUDOHPHUJHQFLHVLQMXULQJSDWLHQWV,Q:6+KDGWRWDOHPSOR\HH
LQFLGHQWVFRQVLVWLQJRIDJJUHVVLYHEHKDYLRURUQRQDJJUHVVLYHEHKDYLRU7KHUHZHUH
HPSOR\HHVLQYROYHGLQDJJUHVVLYHSDWLHQWEHKDYLRULQFLGHQWVUHTXLULQJWRVHHNPHGLFDO
DWWHQWLRQ)XUWKHUPRUHHPSOR\HHVZHUHLQYROYHGLQQRQDJJUHVVLYHSDWLHQWEHKDYLRU
LQFLGHQWVUHTXLULQJWRVHHNPHGLFDODWWHQWLRQ :6+ 
,WLVLPSHUDWLYHWRSURPRWHDQXQGHUVWDQGLQJRQKRZWRSUHYHQWDGYHUVHHYHQWV
7KHGDWDFROOHFWHGIURPWKHSURMHFWZDVXVHGWRGHWHUPLQHLIPRUHHGXFDWLRQZDVQHHGHG
DQGWRSURYLGHFODULILFDWLRQRIWKHWHDPPHPEHUV¶UROHV$JRDOZDVWRGHFUHDVHWKH
QXPEHURILQMXULHVWKDWRFFXUUHGWKURXJKHGXFDWLRQDQGWUDLQLQJ0RUHRYHUPHDVXUHPHQW
RILQMXULHVDQGEHKDYLRUDOFRGHVLQLWLDWHGZDVDFTXLUHGRQDPRQWKO\EDVLVWKURXJKTXDOLW\
LPSURYHPHQW
6LJQLILFDQFHWR3UDFWLFH


$Q557W\SLFDOO\FUHDWHVUHGXFWLRQVLQWKHQXPEHURILQYDVLYHLQWHUYHQWLRQVXVHG

LQSV\FKLDWULFKRVSLWDOVHWWLQJV$GGLWLRQDOO\557VKDYHEHHQVKRZQWRUHGXFH
HPHUJHQF\URRPUHSHWLWLRQRUWKHQHFHVVLW\RIVHQGLQJSDWLHQWVIRUHPHUJHQF\HYDOXDWLRQ
GXHWRLQMXU\ $+54 557VFDQUHGXFHWKHQXPEHURILQMXULHVWRPHQWDOKHDOWK



ZRUNHUVUHGXFHLQMXULHVWRSDWLHQWVQRWLQYROYHGLQRXWEXUVWV HJE\VWDQGHUVRU
DJJUHVVLRQWDUJHWV DQGLPSURYHFRPPXQLW\UHODWLRQVE\KHOSLQJSDWLHQWVUHJDLQFRQWURO
ZKLOHFUHDWLQJDVDIHHQYLURQPHQWIRUHYHU\RQH7KHERG\RIOLWHUDWXUHGHVFULELQJWKH
LPSOHPHQWDWLRQRI557VLVJURZLQJFRQILUPLQJWKHQHHGIRUVWUXFWXUHGVWUDWHJLHVDQG
VWDIIWUDLQLQJWRUHGXFHYLROHQFHLQKRVSLWDOVHWWLQJV 6KDSLUR 'RQDOGVRQ 7KHVH
WHDPVDUHHIIHFWLYHLQLPSURYLQJRXWFRPHVIRUSDWLHQWVZLWKHPHUJHQWPHGLFDOLVVXHVZKR
EHFRPHYRODWLOH 5XWOHGJH+DWFK 0RUULVRQ 


1XUVHVDUHWKHPDLQVWD\RISDWLHQWFDUHLQDQ\KRVSLWDOVHWWLQJDQGWKH\DUH

VXEMHFWHGWRYLROHQFHLQWKHZRUNSODFHERWKYHUEDODQGSK\VLFDO(PRWLRQDODEXVH
DFFRXQWVIRURIUHSRUWHGDEXVHLQFLGHQWVZKLOHDVVDXOWDFFRXQWVIRU 5RFKH
'LHUV'XIILHOG &DWOLQJ3DXO 0LVFRPPXQLFDWLRQDPRQJFOLQLFDOVWDIIZDUG
LQVWDELOLW\DQGDODFNRIOHDGHUVKLSLVDVVRFLDWHGZLWKDGYHUVHSDWLHQWRXWFRPHVDQG
LQFUHDVHVLQYLROHQFHGLUHFWHGWRZDUGFDUHJLYHUV7KHUHIRUHLWLVLPSRUWDQWIRUQXUVHVWR
XQGHUVWDQGWKHFRPSOH[LW\RIWKHLUHQYLURQPHQWDQGWREHDZDUHRIQHJDWLYHSHUFHSWLRQV
WKDWFDQKDYHQHJDWLYHFRQVHTXHQFHV 5RFKH'LHUV'XIILHOG &DWOLQJ3DXO 
3URMHFW4XHVWLRQV
7KHTXHVWLRQVIRUWKLVSURMHFWLQFOXGHGWKHIROORZLQJ


$UHQXUVHVNQRZOHGJHDEOHDERXWLQLWLDWLQJSV\FKLDWULFFRGHVDQGWKHUROHV
WKH\SOD\LQFRGHUHVSRQVHV"



:KDWDUHQXUVHV¶SHUFHSWLRQVRIWKHLUUROHVLQDFWLYDWLQJFRGHVDQG
SDUWLFLSDWLQJLQFRGHV"






:KDWDUHWKHFKDOOHQJHVDVVRFLDWHGZLWKDFWLYDWLQJ557VLQVHWWLQJVQDwYH
WRWKLVSUDFWLFH"
(YLGHQFH%DVHG6LJQLILFDQFHRIWKH3URMHFW

557VFRXQWRQQXUVHVDVFOLQLFDOH[SHUWVWRDVVHVVSDWLHQWV¶GHWHULRUDWLQJ
FRQGLWLRQV1XUVHVZKRDUHWUDLQHGLQUDSLGUHVSRQVHFDQHIIHFWLYHO\UHVSRQGWRZDUQLQJ
VLJQVRIHVFDODWLQJRXWEXUVWSKDVHVW\SLFDOO\H[KLELWHGLQSV\FKLDWULFHPHUJHQFLHVDVZHOO
DVSURDFWLYHO\DGGUHVVDGGLWLRQDOFKDOOHQJHVLQSV\FKLDWULFVHWWLQJV 5XWOHGJHHWDO 
1XUVHVZKRSDUWLFLSDWHLQ557VVKRXOGEHNQRZOHGJHDEOHDERXWWKHLUWHDPUROHVDQG
UHVSRQVLELOLWLHVDQGDERXWKRZWKHLURZQEHKDYLRUDQGUHDFWLRQVFDQKDYHDQLPSDFWRQ
LQGLYLGXDOVEHLQJDVVHVVHG &ULVLV3UHYHQWLRQ,QWHUYHQWLRQ>&3,@ 5XWOHGJHHWDO
 GHVFULEHGSV\FKLDWULFQXUVHVDVLQGLYLGXDOVZKRXVHPHWKRGVVXFKDVWRQHSDFH
DQGDFWLYLW\OHYHOWRFRQWUROWKHHQYLURQPHQWWRSUHYHQWRXWEXUVWVRUXQSUHGLFWDEOH
EHKDYLRUV7KHVHLQWHUYHQWLRQVKDYHEHHQVKRZQWREHWKHPRVWHIIHFWLYHPHWKRGVRI
SUHYHQWLQJQHJDWLYHRXWFRPHVDQGRUDGYHUVHHYHQWV


7KLVSURMHFWKDVVLJQLILFDQFHWRWKHLQFUHDVLQJERG\RIOLWHUDWXUHGHGLFDWHGWR

557VGXHWRLWVH[SORUDWLRQRIQXUVHV¶UROHVDQGSHUFHSWLRQVUHODWHGWR557VLQ
EHKDYLRUDOHPHUJHQFLHV1XUVHVZKRODFNH[SHULHQFHZLWKLQLWLDWLQJDQGSDUWLFLSDWLQJLQ
HPHUJHQF\FRGHVPD\IHHOLQDGHTXDWHLQWKHLUUROHGXULQJWKRVHFRGHV &OHPHQWV 
UHGXFLQJJRRGFOLQLFDORXWFRPHV,QRUGHUWRIDFLOLWDWHEHWWHURXWFRPHVKHDOWKFDUH
SURYLGHUVVSHFLILFDOO\QXUVHVPXVWEHWUDLQHGLQWKHWHFKQLFDOVNLOOVQHFHVVDU\WRPDQDJH
WKHVHHPHUJHQFLHVZKLOHPDLQWDLQLQJDVDIHDQGVHFXUHHQYLURQPHQWIRUDOOSHRSOH
LQYROYHG &3, 



1XUVHVPXVWEHDEOHWRUHFRJQL]HZDUQLQJVLJQVEHIRUHEHKDYLRUDOHPHUJHQFLHV
RFFXU7KH\PXVWGHYHORSDQDZDUHQHVVRIWUHQGVLQSDWLHQWV¶VWDWXVHVNQRZKRZWR
DFWLYDWHDQ557UHVSRQVHLIQHHGHGDQGNQRZKRZWRSURYLGHQXUVHWRQXUVH
FROODERUDWLRQWRSUHYHQWLQWUDPXVFXODULQMHFWLRQVUHVWUDLQWVRUVHFOXVLRQV $+54 
([SHULHQFHGFOLQLFLDQVFDQSURYLGHDGYDQFHGFDUHEHIRUHWKHSDWLHQWZRUVHQVIRVWHULQJ
WKHXVHRIDWHDPDSSURDFK :LOOLDPVHWDO IDFLOLWDWLQJEHWWHUFOLQLFDORXWFRPHV
DQGKHOSLQJQXUVHVWRIHHODGHTXDWHLQWKHLUWHDPUROHVGXULQJVXFKHPHUJHQFLHV/HDFK
0D\RDQG2 5RXUNH  IRXQGWKDW557VFRQWULEXWHWRWKHQXPEHURIOLYHVVDYHG
GXULQJPHGLFDOHPHUJHQFLHV557VDUHVLJQLILFDQWWRSUDFWLFHDVHYLGHQFHE\UHGXFHG
SDWLHQWPRUWDOLW\SURPRWLRQRIKHDOWKFDUHTXDOLW\DQGSURPRWLRQRIVDIHW\HIIRUWV ,1+
QG 7KHUHIRUHLWLVFULWLFDOIRUQXUVHVWRPDNHGHFLVLRQVWRLQWHUYHQHLQRUGHUWR
SUHYHQWDGYHUVHRXWFRPHV7KH\VKRXOGEHDEOHWRLQWHUSUHWDQGV\QWKHVL]HSDWLHQW
V\PSWRPVLQRUGHUWRPDNHVRXQGFOLQLFDOGHFLVLRQV /HDFKHWDO 
,PSOLFDWLRQVIRU6RFLDO&KDQJHLQ3UDFWLFH
,PSOHPHQWLQJDQ557SURGXFHVVRFLDOFKDQJHWKURXJKLQFUHDVLQJXQGHUVWDQGLQJ
EHWZHHQVWDIIPHPEHUVUHVSRQVLEOHIRUDFWLYDWLQJHPHUJHQF\FRGHV/RFNHVHWDO  
UHFRPPHQGHGWKDWDOOQHZWHDPPHPEHUVNQRZH[SHFWDWLRQVRIWKHLUUROHZKHQ
UHVSRQGLQJWREHKDYLRUDOHPHUJHQFLHV7KXVWUDLQLQJLQVHUYLFHVDUHHVVHQWLDO7KLV
SURFHVVFDQFDXVHSRVLWLYHVRFLDOFKDQJHVLQKRVSLWDOHQYLURQPHQWVE\LPSURYLQJKXPDQ
DQGVRFLDOFRQGLWLRQVRQWUHDWPHQWZDUGV7KLVLPSURYHVZDUGVWDELOLW\DQGUHGXFHVULVN
IRUSDWLHQWHVFDODWLRQ0RUHRYHUWKHVHFKDQJHVKHOSZLWKQXUVLQJSHUIRUPDQFH




LPSURYHPHQWHIIRUWVDQGWKH\SURPRWHSHUFHSWLRQVRIZRUWKSHUFHSWLRQVRIGLJQLW\DQG
TXDOLW\RIFDUHIRUSDWLHQWV /RXFNVHWDO 




0HQWDOLOOQHVVUHSUHVHQWVYXOQHUDEOHSRSXODWLRQVWKDWFDQKDYHKLJKHU

FRPRUELGLWLHVWKDQWKRVHZLWKQRPHQWDOLOOQHVVDQGWKH\RIWHQKDYHUHGXFHGDFFHVVWR
FDUHDQGWUHDWPHQWLQWKHLUFRPPXQLWLHV7KH1DWLRQDO,QVWLWXWHRI0HQWDO+HDOWK QG 
IRXQGLQWKDWRIDGXOWVLQWKH8QLWHG6WDWHVZLWKDVHULRXVPHQWDOLOOQHVV
60, UHFHLYHGWUHDWPHQWIRUPHQWDOKHDOWKSUREOHPV,QGLYLGXDOVZKRDUHDGPLWWHGDUH
HLWKHUFRXUWRUGHUHGLQWRFDUHRUFRPHLQWRKRVSLWDOVYROXQWDULO\0RVWKDYHUHFHLYHG
OLWWOHWRQRWUHDWPHQWIRUWKHLULOOQHVVHVSULRUWRDUULYDO7KHVHLOOQHVVHVLQFOXGHEXWDUH
QRWOLPLWHGWRGHSUHVVLRQFRJQLWLYHGLVRUGHUVDOFRKRODQGVXEVWDQFHXVHGLVRUGHUVDQG
SV\FKRVHV'LVUXSWLYHEHKDYLRUDVVRFLDWHGZLWKXQWUHDWHGRUSRRUO\WUHDWHGPHQWDO
LOOQHVVHVFDQEHFRPHHSLGHPLFLQLQSDWLHQWVHWWLQJVZLWKRXWQXUVLQJLQWHUYHQWLRQVIRU
DJJUHVVLRQDJLWDWLRQSV\FKRVLVFRJQLWLYHLPSDLUPHQWDQGFRQIXVLRQ 5XWOHGJHHWDO
 1XUVLQJLQWHUYHQWLRQVVXFKDVDZHOOLPSOHPHQWHG557KDYHWKHSRWHQWLDOWR
EUHDNF\FOHVRIXQGHUWUHDWPHQWWUHDWPHQWUHIXVDOVUHODSVHRUGHFRPSHQVDWLRQ
FRPPXQLW\RXWEXUVWVKRVSLWDOL]DWLRQDQGKRVSLWDOYLROHQFH


:LWKWKHLQWHQWLRQRISURGXFLQJDVRFLDOFKDQJHVWDIIPHPEHUVQHHGWRHPEUDFH

WKHQHFHVVLW\RIDQ557/HDGHUVKLSVXSSRUWLQQXUVLQJGHSDUWPHQWVSURPRWHVVWDIIEX\
LQDQGGLVVHPLQDWLRQRILQIRUPDWLRQDQGUHLQIRUFHVDJHQF\GHGLFDWLRQWRSDWLHQWDQGVWDII
VDIHW\%\LPSOHPHQWLQJDQGHGXFDWLQJWRZDUGDQ557QXUVHHGXFDWRUVFDQKHLJKWHQ
VWDIIDZDUHQHVVRIPXOWLSOHQXUVLQJVNLOOVDQGVWUDWHJLHVWRSURPRWHFKDQJHLQSUDFWLFH
&UDZIRUG $GGLWLRQDOO\HGXFDWLQJQXUVHVDERXWEHKDYLRUDOLVVXHVDQGGH



HVFDODWLRQWHFKQLTXHVWKHFRUQHUVWRQHRI557HVWDEOLVKPHQWFDQFDXVHDSRVLWLYHFXOWXUDO
FKDQJHZLWKLQKRVSLWDOVE\UHGXFLQJVWDIIKHOSOHVVQHVVLQFULVHVLPSURYLQJVWDII
UHVSRQVHVLQDOODVSHFWVRIEHKDYLRUDOFULVHVDQGLQFUHDVLQJSRVLWLYHSDWLHQWRXWFRPHV
:KHQQXUVHVDUHWUDQVIRUPHGLQWRVFKRODUSUDFWLWLRQHUVXVLQJHYLGHQFHEDVHGVWUDWHJLHV
DQGSUDFWLFHVSV\FKLDWULFHPHUJHQFLHVLQIDFLOLWLHVEHJLQWRGHFOLQH&UDZIRUG  
IRXQGWKDWQXUVHVVKRXOGIROORZZKDWLVFXUUHQWEXWVKRXOGDOVRNHHSXSZLWKFKDQJHVLQ
SUDFWLFHWRPHHWQHZGHPDQGV7KHUHIRUHZKHQ557VDUHLQLWLDWHGQXUVHVVROLGLI\WKHLU
UROHVLQFULVLVVLWXDWLRQVEHWWHUSUHSDUHIRUFULVHVDQGHQJDJHLQWKHIROORZXSQHFHVVDU\
WRSHUIRUPGXWLHVVXFFHVVIXOO\ &ODUN 
'HILQLWLRQRI7HUPV
%HKDYLRUDOHPHUJHQF\%HKDYLRUDOHPHUJHQFLHVDUHDOVRNQRZQDVSV\FKLDWULF
HPHUJHQFLHVPHQWDOKHDOWKFULVHVRUEHKDYLRUDOFULVHV7KHVHHYHQWVRFFXUZKHQSDWLHQW
EHKDYLRUHVFDODWHVWKURXJKSKDVHVRIRXWEXUVWFUHDWLQJGDQJHUWRWKHPVHOYHVRWKHU
SDWLHQWVDQGVWDIIPHPEHUV /RXFNVHWDO 
%HKDYLRUDORXWEXUVW%HKDYLRUDORXWEXUVWVLQFOXGHYHUEDODQGRUSK\VLFDOYLROHQFH
VXFKDVFXUVLQJKLWWLQJRUVSLWWLQJ /RXFNVHWDO 
'HHVFDODWLRQ6WUDWHJLHV'HHVFDODWLRQVWUDWHJLHVDUHWHFKQLTXHVXVHGGXULQJ
SRWHQWLDOFULVLVVLWXDWLRQVWRSUHYHQWSHRSOHIURPFDXVLQJKDUPWRWKHPVHOYHVRURWKHUV
&3, 
/LNHUWVFDOH$/LNHUWVFDOHLVDSV\FKRPHWULFPHDVXUHPHQWRISDUWLFLSDQW
UHVSRQVHVLQZKLFKSDUWLFLSDQWV¶UDWHSHUFHSWLRQVDFURVVDSUHHVWDEOLVKHGUDQJHRI
SRVVLELOLWLHVW\SLFDOO\XVLQJRUSRVVLELOLWLHV %DJVKDZHWDO 



0HGLFDOHPHUJHQF\0HGLFDOHPHUJHQFLHVLQFOXGHDFXWHLOOQHVVHVRULQMXULHVWKDW
SRVHLPPHGLDWHULVNVWRSDWLHQWV¶OLYHVRUORQJWHUPKHDOWK :6+ 
1XUVHHQJDJHPHQW1XUVHHQJDJHPHQWLVDWHUPWKDWLQGLFDWHVDQXUVHZLWKJUHDWHU
WKDQ\HDUV¶H[SHULHQFH :\QQ(JHONH 6ZDQVRQ WKHRUHWLFDOO\³HQJDJHG´LQ
WKHLUSUDFWLFHRUILHOG


3V\FKLDWULF,OOQHVVRUPHQWDO,OOQHVV7KHVHWHUPVUHIHUWRDZLGHUDQJHRIPHQWDO

KHDOWKFRQGLWLRQVDQGGLVRUGHUVWKDWDIIHFWPRRGWKLQNLQJDQGEHKDYLRU :6+
1$0,QG 
5DSLGUHVSRQVHWHDP 557 $Q557LVDPXOWLGLVFLSOLQDU\WHDPWUDLQHGWR
UHVSRQGWRDQGHYDOXDWHSDWLHQWVVKRZLQJVLJQVDQGV\PSWRPVRIUDSLGGHWHULRUDWLRQRI
EHKDYLRUDOVWDELOLW\ 7KH+RVSLWDO5DSLG5HVSRQVH7HDPQG 
7HDPOHDGHU7HDPOHDGHUVSURYLGHJXLGDQFHOHDGHUVKLSLQVWUXFWLRQDQG
GLUHFWLRQWRJURXSVRISHRSOHIRUWKHSXUSRVHRIDFKLHYLQJDNH\UHVXOW /HDFK 0D\R
 
$VVXPSWLRQVDQG/LPLWDWLRQV
7KHSULPDU\OLPLWDWLRQRIWKLVSURMHFWZDVWKHVPDOOVDPSOHVL]H&RQYHQLHQFH
VDPSOLQJRIQXUVHVPD\QRWSURYLGHHQRXJKHYLGHQFHWRUHSUHVHQWWKHIXOOVSHFWUXPRI
QXUVHV¶H[SHULHQFHVDQGNQRZOHGJHRI557V*HQHUDOL]DELOLW\ZDVOLPLWHGGXHWRWKH
VPDOOVDPSOHVL]HVLQJOHORFDWLRQDQGW\SHRIHPHUJHQF\FKRVHQ
6XPPDU\
%HKDYLRUDORXWEXUVWVQHHGWREHDGGUHVVHGTXLFNO\WRGHHVFDODWHSRWHQWLDO
H[SORVLYHVLWXDWLRQVWKXVSUHYHQWLQJSRWHQWLDOLQMXU\WRSDWLHQWVDQGFDUHJLYHUVDOORZLQJ



IRUSURPSWWUHDWPHQWWRDYHUWPHGLFDOFULVLVDQGDOOHYLDWHHPRWLRQDOVXIIHULQJDQGWR
LQFUHDVHWKHRGGVRIVXFFHVVIXOSV\FKLDWULFWUHDWPHQW /RXFNVHWDO 1XUVHVDUHLQ
DXQLTXHSRVLWLRQWRUHVSRQGWRVXFKRXWEXUVWV7KHQXUVLQJSURFHVVLVG\QDPLFDQG
DOORZVDGDSWDWLRQWRSUDFWLFHDFURVVWKHFRQWLQXXPRIFDUHLQFOXGLQJOHDUQLQJDQG
HPSOR\LQJGHHVFDODWLRQWHFKQLTXHVJURXQGHGLQVRXQGQXUVLQJNQRZOHGJH
557VDUHDUHFRJQL]HGHIIHFWLYHZD\WREULQJQXUVHVWRWKHIRUHIURQWLQPDQDJLQJ
EHKDYLRUDOFULVHV1XUVHVZKRDUHSDUWRI557VVKRXOGEHZHOOLQIRUPHGRIWKHLUUROHV
DQGUHVSRQVLELOLWLHVLQPDQDJLQJDJJUHVVLYHDQGYLROHQWEHKDYLRU,QDGGLWLRQWKH\
VKRXOGKDYHDFRPSUHKHQVLYHXQGHUVWDQGLQJRIWKHLURZQEHKDYLRUDOUHVSRQVHVDQGKRZ
WKRVHUHVSRQVHVFDQKDYHDQLPSDFWRQSDWLHQWVLQEHKDYLRUDOFULVHV &3, :LWK
WUDLQLQJDQGDZDUHQHVVRIWKHLURZQUHDFWLRQVQXUVHVLQ557VFDQSURDFWLYHO\KDQGOH
DJLWDWHGSDWLHQWVXVLQJWKHVDIHVWDQGOHDVWUHVWULFWLYHPHDQV8OWLPDWHO\QXUVHVLQ557V
FDQIDFLOLWDWHHIIHFWLYHFRPPXQLFDWLRQDPRQJPHPEHUVRIDKHDOWKFDUHWHDPSURPRWH
WHDPZRUNDQGIRVWHUJUHDWHUSDWLHQWVDIHW\ $+54 
7KHQH[WIHZVHFWLRQVRIWKLVSURMHFWFRQVLVWHGRIDUHYLHZRIOLWHUDWXUHFRQFHUQLQJ
557V0XOWLSOHGDWDEDVHVZHUHXWLOL]HGWRREWDLQWKHEHVWHYLGHQFHIRUWKLVWRSLF
8WLOL]LQJWKH,RZDPRGHORIHYLGHQFHEDVHGSUDFWLFHWKHVHDUWLFOHVZHUHUHYLHZHGWR
GHWHUPLQHDQHHGIRUWKLVSURMHFW2QFHGDWDVKRZHGDQHHGDQGDSSURYDOZDVREWDLQHG,
EHJDQGDWDFROOHFWLRQRYHUDRQHGD\SHULRG$IWHUWKHUHVXOWVDUHGLVVHPLQDWHG
UHFRPPHQGDWLRQVZHUHPDGH




6HFWLRQ5HYLHZRI6FKRODUO\(YLGHQFH
1XUVHVDUHIUHTXHQWO\WKHILUVWSURIHVVLRQDOVWRUHFRJQL]HHVFDODWLQJHYHQWVWKDW
FDQOHDGWREHKDYLRUDORXWEXUVWV$VVXFKQXUVHVQHHGWREHNQRZOHGJHDEOHRIWKHLUUROH
DQGWKHSHUFHSWLRQVWKH\KDYHZKHQDFWLYDWLQJDFRGHRUFDOOLQJIRUKHOSZLWKLQWKH
KRVSLWDO7KHSXUSRVHRIWKLVSURMHFWZDVWRH[SORUHQXUVHV¶NQRZOHGJHDQGSHUFHSWLRQV
RID557LQDQLQSDWLHQWSV\FKLDWULFIDFLOLW\,QDGGLWLRQ,UHYLHZHGWKHFKDOOHQJHV
DVVRFLDWHGZLWKDFWLYDWLQJDFRGHDQGWKHFOLQLFDOPDNLQJVNLOOVZKHQDOODYDLODEOHVWDII
UHVSRQGV
$UHYLHZRIOLWHUDWXUHSHUWDLQLQJWRWKHQXUVHV¶NQRZOHGJHDQGSHUFHSWLRQZDV
FROOHFWHGXVLQJWKHIROORZLQJQXUVLQJDQGKHDOWKGDWDEDVHV&,1$+/0('/,1(DQG
2YLG6HDUFKWHUPVXVHGLQFOXGHGUDSLGUHVSRQVHWHDPQXUVHSHUFHSWLRQVDQG
NQRZOHGJHDQGEHKDYLRUDOUHVSRQVHWHDP([FOXVLRQFULWHULDLQFOXGHG5577KHWHUP
QXUVHHQJDJHPHQWRU\HDUVRIH[SHULHQFHEHFDPHDSSDUHQWGXULQJWKHOLWHUDWXUHUHYLHZ
0XOWLSOHVWXGLHVZHUHUHYLHZHGKRZHYHURQO\DUWLFOHVZHUHFKRVHQIRUWKHUHYLHZ
2QHVWXG\SHUWDLQHGWRLPSOHPHQWDWLRQRIDEHKDYLRUDOHPHUJHQF\UHVSRQVHWHDP %(57
/RXFNVHWDO ZKHUHDVWZRVWXGLHVSHUWDLQHGWRDPHGLFDOHPHUJHQF\WHDP 0(7
%DJVKDZHWDO'DIIXUQHWDO 7KHQLQHRWKHUVWXGLHV %URZQ$QGHUVRQ 
+LOO%HQLQHWDO3HQDHWDO6KDSLUR'RQDOGVRQ 6FRWW
7KRPDVHWDO:LOOLDPVHWDO:\QQHWD:\QQ6DODPRQVRQ
YDQ+HHUH(YHUHWW 'DYLGVRQ GHVFULEHGD557LQUHODWLRQWRQXUVHSHUFHSWLRQV
NQRZOHGJHDQG\HDUV¶H[SHULHQFH




5576SHFLILF/LWHUDWXUH
7KHFKDOOHQJHPRVWKRVSLWDOVIDFHLVLQLGHQWLI\LQJFKDQJHVSDWLHQWV\PSWRPVRU
FRQGLWLRQVWKDWOHDGWRYRODWLOHVLWXDWLRQVRUFRPSOLFDWLRQVVXFKDVGHDWK /RXFNVHWDO
 1XUVHVVKRXOGEHWUDLQHGWRUHFRJQL]HSDWLHQWVZKRDUHSUHVHQWLQJVLJQVDQG
V\PSWRPVRIDOLIHWKUHDWHQLQJFRPSOLFDWLRQ6KDSLURHWDO  IRXQGWKDWQXUVHVDUH
WKHLQGLYLGXDOVZKRPRVWRIWHQLGHQWLI\FRGHVDQGDOHUWKHDOWKFDUHWHDPVWRUDSLG
GHWHULRUDWLRQ7KLVDFWLRQSURPRWHVWLPHO\UHVFXHHIIRUWVDQGSUHYHQWVKLJKHUULVN
LQWHUYHQWLRQVVXFKDVVHFOXVLRQDQGRUUHVWUDLQW)RUWKLVUHDVRQLQWHUYHQWLRQVXFFHVV
GHSHQGVRQQXUVLQJNQRZOHGJHYLJLODQFHDQGFOLQLFDOGHFLVLRQPDNLQJVNLOOV 6KDSLURHW
DO 


5HVHDUFKHUVKDYHVKRZQERWKSRVLWLYHDQGQHJDWLYHLPSOLFDWLRQVIRUHPSOR\LQJD

557V1HJDWLYHLPSOLFDWLRQVLGHQWLILHGE\%HQLQHWDO  LQFOXGHGOLPLWHGKXPDQ
SRZHUUHGXFHGDXWRQRP\IRUWUDLQHHVDQGWHQVLRQDPRQJVWDII,QFRQWUDVW%HQLQHWDO
IRXQGWKDWWKHSRVLWLYHLPSOLFDWLRQVRI557VZHUHWKDWWKH\VWUHQJWKHQHGQXUVLQJPRUDOH
DQGHPSRZHUHGQXUVHVE\SURYLGLQJLPPHGLDWHDFFHVVWRDWHDPRIH[SHUWV$GGLWLRQDOO\
IDFLOLW\ZLGHEHQHILWVZHUHQRWHGLQFOXGLQJLPSURYHPHQWLQKRVSLWDOFXOWXUHRIVDIHW\
KRVSLWDOHPSOR\HHPRUDOHDQGLQWHUGLVFLSOLQDU\FROODERUDWLRQ3URIHVVLRQDOUHVSHFW
LQFUHDVHGDPRQJVW557PHPEHUVHQKDQFLQJFROODERUDWLRQDERXWGLDJQRVHVDQG
WUHDWPHQWVWUDWHJLHV5HVHDUFKHUVK\SRWKHVL]HGWKDWWKHLQWHQVHFRPPXQLFDWLRQQHFHVVDU\
WRZRUNZLWK557VZDVDFULWLFDOIDFWRULQLQFUHDVLQJFROODERUDWLRQDPRQJVWWKHWHDPV
7KRPDVHWDO 0RUHRYHU7KRPDVHWDOIRXQGNQRZOHGJHDEOHQXUVLQJVWDII
LQFUHDVHGWKHLQFLGHQFHRILGHQWLI\LQJGHWHULRUDWLQJSDWLHQWVDQGLQLWLDWLQJVXFFHVVIXO



UHVFXHWKHUHIRUH557VDOVRLPSURYHGRYHUDOOSDWLHQWRXWFRPHV


(GXFDWLRQDQGWUDLQLQJDUHNH\FRPSRQHQWVWRDWHDPDSSURDFKLQRUGHUWRKDYHD

GHVLUDEOHFOLQLFDORXWFRPH:LOOLDPVHWDO  H[DPLQHGQXUVLQJSHUFHSWLRQVRI557V
DQGIRXQGWKDWWKHPXOWLGLPHQVLRQDOH[SHULHQFHRIQXUVHVKHOSHGZLWKSUREOHPVROYLQJ
ZKHQWKHUHZHUHFKDQJHVLQHQYLURQPHQWVRIFDUHDQGKHOSHGWRSURPRWHQXUVHDXWRQRP\
)XUWKHUPRUH:LOOLDPVHWDOIRXQGWKDWWHDPDSSURDFKHVWREHKDYLRUDOFULVHVUHVXOWHGLQ
KLJKHUTXDOLW\RIFDUHDQGPRUHH[SHUWWUHDWPHQWWKDQLQGLYLGXDOQXUVHVFRXOGSURYLGH
+RZHYHUQXUVLQJNQRZOHGJHLQLQLWLDWLQJWKHDFWLYDWLRQRI557VZDVHVVHQWLDOWR
WKHUDSHXWLFRXWFRPHV,QFRPSDULVRQ:\QQHWDO  UHSRUWHGVLPLODUILQGLQJVLQD
VXUYH\RIVWDIIQXUVHVZKRUHVSRQGHGWRFRGHV:\QQHWDOIRXQGWKDWHGXFDWLRQDO
OHYHODQGQXUVLQJH[SHULHQFHFRPSULVHGDXWRQRPRXVSUHGLFWRUVRIFRGHRXWFRPH
%DFKHORURI6FLHQFHLQ1XUVLQJ %61 QXUVHVZHUHWLPHVPRUHOLNHO\WRFDOODFRGHWKDQ
QXUVHVZLWKPRUHWKDQ\HDUVRIH[SHULHQFHOHDGLQJWREHWWHUFOLQLFDORXWFRPHV7KHVH
FOLQLFDORXWFRPHVPD\LQFOXGHIHZHUUHVWUDLQWVLQWUDPXVFXODU ,0 LQMHFWLRQVDQGOHVV
SKDUPDFHXWLFDOLQWHUYHQWLRQVZLWKSURSHUGHHVFDODWLRQWHFKQLTXHV
1XUVHVDUHLQDXQLTXHSRVLWRQWRSURYLGHEHWWHUFOLQLFDORXWFRPHVWKURXJKQXUVH
HQJDJHPHQWSHUFHSWLRQDQGSRVLWLYHQXUVHSDWLHQWUHODWLRQVKLS7KHUHODWLRQVKLS
EHWZHHQQXUVHFKDUDFWHULVWLFVDQGQXUVHHQJDJHPHQWLQ557VZDVVWXGLHGE\:\QQ
 :\QQIRXQGWKDWWKHQXUVHV¶DFWLRQVDQGSHUFHSWLRQVYDULHGEHWZHHQQXUVHVZKR
FDUHGIRUDQGKDGUHODWLRQVKLSVZLWKWKHLUSDWLHQWV7KHVHQXUVHVLQGHSHQGHQWO\FDOOHG
FRGHVZKHUHDVQXUVHVZKRGLGQRWKDYHHQJDJHPHQWKDGWREHWROGWRFDOOFRGHV7KXV
WKHUROHVRIQXUVLQJLQSDWLHQWFDUHKDYHDQLPSDFWRQSDWLHQWVDIHW\DQGWLPHOLQHVVRI



FDOOLQJFRGHVDQGHQJDJLQJ557V,QFRQWUDVW'DIIXUQHWDO  FRQGXFWHGD\HDU
VWXG\RIUHJLVWHUHGQXUVHV 51V WRGHWHUPLQHRSLQLRQVNQRZOHGJHRIDQGXVHRIWKH
0(7V\VWHP$TXHVWLRQQDLUHFRQVLVWLQJRIK\SRWKHWLFDOVLWXDWLRQVZDVJLYHQWR
QXUVHV'DIIXUQHWDOLQGLFDWHGWKDWQXUVHVZHUHLQIDYRURI0(7VKRZHYHUVRPHFRXOG
QRWGHWHUPLQHVHYHUHGHWHULRUDWLRQDQGGLGQRWNQRZFULWHULDWRIROORZIRUDFWLYDWLQJ
0(7V(GXFDWLRQIRUERWKPHGLFDODQGFOLQLFDOVWDIILVQHHGHGRQWKHLPSRUWDQFHRIDQG
DGRSWLRQRI0(7V
,GHQWLILFDWLRQRIGHWHULRUDWLQJSDWLHQWVFDOOVIRUNQRZOHGJHDEOHQXUVHVZKRFDQ
LGHQWLI\WKHVHZDUQLQJVLJQV7KHFRQFHSWRI557VZDVVWXGLHGE\%URZQHWDO  WR
GHWHUPLQHQXUVLQJSHUFHSWLRQVDQGNQRZOHGJHRI557VXVLQJDVXUYH\DSSURDFK%URZQ
HWDOIRXQGWKDWQXUVHVQHHGHGPRUHHGXFDWLRQRQHDUO\LGHQWLILFDWLRQRIGHWHULRUDWLQJ
SDWLHQWV%URZQHWDOUHFRPPHQGHGFDVHVWXGLHVDQGVLPXODWLRQVWRIXUWKHUWHVW
NQRZOHGJHRIZKHQWRDFWLYDWHFRGHV,QRUGHUWRHPSRZHUQXUVHVDQGSURPRWH
DXWRQRP\QXUVHVQHHGNQRZOHGJHRIZHOOZRUGHGKRVSLWDOSROLFLHVDQGSURFHGXUHV
3HQDHWDO  DOVRUHFRPPHQGHGHGXFDWLRQDOFODVVHVZLWKVSHFLILFLQIRUPDWLRQ
RQFRGHDFWLYDWLRQDQGZDUQLQJVLJQVWRLGHQWLI\GHWHULRUDWLQJSDWLHQWV%DJVKDZHWDO
 FRQGXFWHGDVXUYH\RIQXUVHVWRGHWHUPLQHQXUVLQJEHKDYLRUDQGEHOLHIV
UHODWHGWRWKH0HGLFDO(PHUJHQF\7HDP 0(7 V\VWHPLQD&DQDGLDQ7HUWLDU\+RVSLWDO
%DJVKDZHWDOFRQFOXGHGWKDWDODFNRIFRPPXQLFDWLRQEHWZHHQ0(7WHDPPHPEHUVDQG
DQLQDGHTXDWHDVVHVVPHQWRISDWLHQWVLQFULVLVFRQWULEXWHGWRIDLOXUHWRUHVFXH%DJVKDZHW
DODOVRHYDOXDWHGREVWDFOHVWRDFWLYDWLQJFRGHVZKHWKHURUQRWQXUVHVIRXQG0(7VXVHIXO
SUHFLSLWDWLQJHYHQWVOHDGLQJWRFRGHVDQGFRGHRXWFRPH HJGLGSDWLHQWVEHQHILWIURP



FRGHDFWLYDWLRQ 5HSRUWHGO\RIQXUVHVEHOLHYHGWKDW0(7VSURYLGHGSRVLWLYH
SDWLHQWRXWFRPHVKRZHYHUQXUVHVZHUHQRWFRPSHWHQWLQDFWLYDWLQJFRGHVZLWKRXWFDOOLQJ
SK\VLFLDQVILUVWGXHWRIHDURIFULWLFLVP %DJVKDZHWDO 1XUVHVRIWHQIHHODQHHG
WRREWDLQSHUPLVVLRQPRVWRIWHQGXHWRKRVSLWDOSROLF\RUWKHWHQVLRQWKH\IHHOFDOOLQJD
FHUWDLQSURYLGHU
,QLWLDWLQJDFRGHUHTXLUHVFRQILGHQFHDPRQJVWFOLQLFDOVWDIIDVZHOODV
NQRZOHGJHDEOHFOLQLFDOVNLOOV6DODPRQVRQHWDO  SUHVHQWHGDGHVFULSWLYH
H[SORUDWRU\VXUYH\WRQXUVHVWRFROOHFWGDWDRQWKHLUVDWLVIDFWLRQZLWKDQGWKHSHUFHLYHG
EHQHILWVRI557VLQDQDWWHPSWWRGHWHUPLQHZKLFKQXUVHVZRXOGEHPRVWOLNHO\WR
DFWLYDWHXVHRI557V6DODPRQVRQHWDOIRXQGWKDWH[SHULHQFHGQXUVHVZHUHPRUHOLNHO\
WRFDOOFRGHVDQGWREHPRUHFRQILGHQWLQWKHLUGHFLVLRQPDNLQJ2XWRI
TXHVWLRQQDLUHV6DODPRQVRQHWDOIRXQGWKDWWKHDYHUDJH\HDUVRIQXUVLQJH[SHULHQFH
UHSRUWHGZDV\HDUV6DODPRQVRQHWDOIRXQGQRFRUUHODWLRQEHWZHHQZRUNVWDWXV
SDUWWLPHRUIXOOWLPH 7KXV\HDUVRIH[SHULHQFHLQWKHILHOGSURYHGWREHWKHPRVW
LPSRUWDQWYDULDEOH6DODPRQVRQHWDOUHFRPPHQGHGLQFUHDVHGHGXFDWLRQIRUFOLQLFDOVWDII
WRSURPRWHTXDOLW\LPSURYHPHQWLQFOXGLQJEULHILQJVHVVLRQVRQWKHEHQHILWVRI557V,Q
DGGLWLRQ6DODPRQVRQHWDOUHFRPPHQGHGWKDWQXUVHVEHFRPHPRUHYLJLODQWLQLGHQWLI\LQJ
GHWHULRUDWLQJSDWLHQWVDQGDFWLYDWLQJFRGHV,QFRPSDULVRQ/RXFNVHWDO  IRXQG
WKDWQXUVHVWUDLQHGLQEHKDYLRUDOKHDOWKFRXOGGHHVFDODWHGDQJHURXVDQGSRWHQWLDOO\
H[SORVLYHVLWXDWLRQVPRUHHDVLO\WKDQQXUVHVZLWKRXWVXFKWUDLQLQJ


7UDLQLQJDQGH[SHULHQFHLVDQLPSRUWDQWFRPSRQHQWWRWHDPDSSURDFK/RXFNVHW

DO  SHUIRUPHGDVWXG\WRHYDOXDWHEHKDYLRUDOHPHUJHQF\UHVSRQVHWHDPV %(57V 



7KHVHUHVSRQVHWHDPVZHUHLPSOHPHQWHGWRDGGUHVVHSLVRGHVRIGLVUXSWLYHRUWKUHDWHQLQJ
EHKDYLRUWKDWFRPSURPLVHGWKHVDIHW\DQGZHOOEHLQJRIRWKHUV7KLVWHDPLPSOHPHQWHGD
%(57SLORWSURJUDPLQ7KH\SURYLGHGHGXFDWLRQDODFWLYLWLHVDQGFXHFDUGVWR
DVVLVWQXUVHVLQLGHQWLI\LQJVLWXDWLRQVUHTXLULQJFDOOLQJRIFRGHVDQGLQWHUYLHZHGQXUVHV
WRGHWHUPLQHWKHLUNQRZOHGJHH[SHULHQFHDQGFRPIRUWOHYHOZLWKDFWLYDWLQJ%(57V
$GGLWLRQDOEHQHILWVRI%(57VLQFOXGHGHQKDQFHGFROODERUDWLRQDQGFRPPXQLFDWLRQ
DPRQJVWWKHVWDIILQYROYHG/RXFNVHWDOFRQFOXGHGWKDWLWZDVHVVHQWLDOWKDWDOOPHPEHUV
ZKRUHVSRQGHGWRWKHEHKDYLRUDOFULVLVEHGHEULHIHGLPPHGLDWHO\IROORZLQJWKHLQFLGHQWWR
GHWHUPLQHUHVROXWLRQWRDQ\LVVXHVDQGKRZWKHFULVLVVLWXDWLRQVFRXOGKDYHEHHQKDQGOHG
GLIIHUHQWO\%RWK6DODPRQVRQHWDODQG/RXFNVHWDOIRXQGVDWLVIDFWLRQGHEULHILQJDQG
SHUFHLYHGEHQHILWVRI557VDUHHQKDQFHGZLWKHGXFDWLRQDQGWUDLQLQJ
*HQHUDO/LWHUDWXUH
(IIHFWLYHWHDPZRUNFDQOHDGWRHDUO\LQWHUYHQWLRQDQGDYRLGGHWHULRUDWLRQ7KH
,+,  LGHQWLILHGDQHHGIRU557VDVSDUWRILWV/LYHV&DPSDLJQLQ
ZKLFKZDVDQLQLWLDWLYHLGHQWLILHGGXULQJWKH,+, V0LOOLRQ/LYHV&DPSDLJQ7KH,1,
SURSRVHGGHYHORSPHQWRIDQLQLWLDWLYHWRGHFUHDVHPRUWDOLW\E\UHVFXLQJGLVWUHVVHG
SDWLHQWVHDUO\DQGDYRLGLQJIXUWKHUGHWHULRUDWLRQ3RVLWLYHSDWLHQWRXWFRPHVIROORZ
LQVWLWXWLRQRI557V7KHVHRXWFRPHVLQFOXGHGHFUHDVHGQXPEHURIHPHUJHQF\DQG
LQWHQVLYHFDUHXQLW ,&8 WUDQVIHUVDQGDGHFUHDVHGDPRXQWRIFDUGLDFDUUHVW 'DFH\HWDO
:LOOLDPVHWDO 557VIRFXVHGRQSUHYHQWLQJIXUWKHUGHWHULRUDWLRQRI
SDWLHQWVWKURXJKDVVHVVPHQWFRPPXQLFDWLRQLPPHGLDWHLQWHUYHQWLRQVVXSSRUWDQG
HGXFDWLRQ &OHPHQWV 7KRPDVHWDO  IRXQGWKDWIDLOXUHWRUHVFXHZDVGXHWR



ODFNRIFRPSXQFWLRQIDLOXUHWRUHFRJQL]HGHWHULRUDWLRQDQGLQFRPSOHWHQXUVLQJ
DVVHVVPHQWV7KHVHILQGLQJVVXSSRUWWKHQHHGIRUHIIHFWLYHFRPPXQLFDWLRQDQG
DVVHVVPHQWVNLOOVWRVXIILFLHQWO\UHVFXHDGLVWUHVVHGSDWLHQW


557¶VDUHFRQVLGHUHGHIIHFWLYHLQGHFUHDVLQJPRUWDOLW\DQGLPSURYLQJDGYHUVH

SDWLHQWRXWFRPHV.LQJHWDO  SHUIRUPHGDUHWURVSHFWLYHDQDO\VLVRI557VLQDQ
XUEDQDFDGHPLFKRVSLWDORYHURQH\HDU7KH\IRXQGLPSOHPHQWDWLRQRI557VSURYLGHG
VLJQLILFDQWDQGHYHQPDUNHGLPSURYHPHQWLQDOOHYLDWLQJFDUGLDFDUUHVWVSRVWRSHUDWLYH
DUUHVWVDQGHSLVRGHVRIUHVSLUDWRU\IDLOXUH7KH\UHSRUWHGWKDWRIFRGHVRFFXUUHG
GXULQJWKHGD\WLPHKRXUVZLWKEHLQJMXVWLILHGDQGUHVXOWLQJLQQRIXUWKHU
GHWHULRUDWLRQ6WDWLVWLFVVXFKDVUHGXFWLRQLQWKHRFFXUUHQFHRIFDUGLDFDUUHVWRXWVLGH
WKH,&8KDYHEHHQQRWHG %XLVWHWDO $OVRDGHFUHDVHLQLQFLGHQFHRI
FDUGLRSXOPRQDU\DUUHVWVZDVUHSRUWHGE\'H9LWDHWDO  7KHVDPHDXWKRUVUHSRUWHG
WKDW557VUHGXFHGVHYHUHSRVWRSHUDWLYHDGYHUVHHYHQWVE\HPHUJHQF\,&8
DGPLVVLRQVE\DQGSRVWRSHUDWLYHGHDWKVE\0HDQGXUDWLRQRIKRVSLWDOVWD\V
GHFUHDVHGIURPWRGD\VLQVXUJLFDOSDWLHQWV %HOORPRHWDO )LQDOO\
557VKDYHEHHQVKRZQWRLPSURYHWKHPRUELGLW\DQGPRUWDOLW\UDWHLQDFXWHO\LOOZDUG
SDWLHQWVZKRH[SHULHQFHGDFXWHSK\VLRORJLFDOGHWHULRUDWLRQ -RQHVHWDO 


6WDQGDUGL]HGFRPPXQLFDWLRQEHWZHHQFOLQLFDOVWDIIQXUWXUHVWHDPZRUNSURPRWLQJ

SDWLHQWVDIHW\<YHWWHHWDO  GLGDVWXG\RQWKHQXUVHWRQXUVHDSSURDFKZKHQ
LPSOHPHQWLQJ557V7KH\IRXQGWKDWVXFFHVVKLQJHGRQFOHDUFRPPXQLFDWLRQ$V
UHFRPPHQGHGE\WKH,1,  WKHVLWXDWLRQEDFNJURXQGDVVHVVPHQWUHFRPPHQGDWLRQ
V\VWHP 6%$5 LVDQHIIHFWLYHZD\WRFRPPXQLFDWHPXOWLSOHVLWXDWLRQVLQFOXGLQJKDQG



RIIVSDWLHQWWUDQVIHUVFULWLFDOFRQYHUVDWLRQVDQGWHOHSKRQHFRQYHUVDWLRQV7KLVPHWKRGRI
FRPPXQLFDWLRQHQVXUHGWUDQVIHURIEDVLFLQIRUPDWLRQVXFKDVFXUUHQWKLVWRU\DVZHOODV
KLVWRU\RIYLROHQWEHKDYLRU $+54 7KH-RLQW&RPPLVVLRQ 7-& RQ
$FFUHGLWDWLRQRI+RVSLWDOVDGGHG³VWDQGDUGL]HGFRPPXQLFDWLRQ´WR3DWLHQW6DIHW\*RDOV
DQGUHFRPPHQGHG6%$5DVWKHEHVWSUDFWLFH 7-& 6WDQGDUGL]HGFRPPXQLFDWLRQ
LVPRVWFRPPRQO\XVHGGXULQJQXUVLQJVKLIWFKDQJHVDQGUHPDLQHGDQH[FHOOHQWWRROWR
LPSOHPHQWZKHQWKHUHZDVDFKDQJHLQWKHSDWLHQW¶VFRQGLWLRQ 6%$5 7KH6%$5
JDYHQXUVHVDIRFXVHGZD\WRVHWH[SHFWDWLRQVIRUFRPPXQLFDWLRQVDPRQJPHPEHUVRI
KHDOWKFDUHWHDPVSURPRWLQJWHDPZRUNDQGIRVWHULQJSDWLHQWVDIHW\ <YHWWHHWDO 
$VDQXUVHLWLVLPSRUWDQWFOLQLFDOVWDIIZRUNWRJHWKHUDQGFRPPXQLFDWHWRSURPRWHVXFK
VDIHW\


8OWLPDWHO\HIIHFWLYHFRPPXQLFDWLRQLVQHHGHGWRPHHWH[SHFWDWLRQVDQGSURPRWH

VWDQGDUGVRIFDUHZKHQDFRGHLVLQLWLDWHG7KH6%$5V\VWHPGHVFULEHGZDVFRPSRVHG
RIJXLGHOLQHVDQGZRUNVKHHWVWRIXUWKHUDLGFRPPXQLFDWLRQWRPDLQWDLQDQGSURPRWH
SDWLHQWVDIHW\,QFRPSDULVRQ<YHWWHHWDO  UHFRPPHQGHGWKHVHJXLGHOLQHVIRU
HIIHFWLYHFRPPXQLFDWLRQDPRQJVWFOLQLFDOVWDII7KH6%$5SURFHVVLQFOXGHG  
0RGDOLWLHVWRUHDFKWKH0'  6WHSVWRWDNHEHIRUHFDOOLQJ  6%$5SURFHVVDQG  
'RFXPHQWLQJFKDQJHVLQWKHSDWLHQW¶VFRQGLWLRQDVZHOODVGRFXPHQWLQJSK\VLFLDQ
QRWLILFDWLRQFRQFHUQLQJWKRVHFKDQJHV7KHVHJXLGHOLQHVZHUHVLPSOLILHGXVLQJWKH6%$5
ZRUNVKHHWGHWDLOLQJWKH6%$5SURFHVV 6 6LWXDWLRQLGHQWLI\\RXUVHOIDQGWKHSDWLHQW
DQGJLYHFRQFLVHSUREOHPVWDWHPHQW % %DFNJURXQGSURYLGHPHGLFDOKLVWRU\YLWDO
VLJQVODEV[UD\VPHGLFDWLRQVDOOHUJLHVDQGUHYLHZRIV\PSWRPV $ $VVHVVPHQW



SURYLGHDQRSSRUWXQLW\IRUKHDOWKFDUHSURYLGHUWROLVWFRQFHUQVDQGJLYHWKHLULPSUHVVLRQ
RIWKHSDWLHQWDQG 5 5HFRPPHQGDWLRQRUGHUVUHFHLYHGFODULILFDWLRQDQGIROORZXS
6%$5 


,QRUGHUIRU557VWREHHIIHFWLYHKHDOWKFDUHSURYLGHUVPXVWKDYHLQGHSWK

NQRZOHGJHRIPHQWDOKHDOWKWRDLGLQGHHVFDODWLRQ%URZQ$QGHUVRQDQG+LOO  
UHFUXLWHGDVDPSOHRIQXUVHVLQDUXUDOKRVSLWDO)LQGLQJVVKRZHGDQHHGIRULQFUHDVHG
HGXFDWLRQWRLGHQWLI\XQVWDEOHSDWLHQWV$FFRUGLQJWRWKH&'&  PHQWDOLOOQHVV
DIIHFWVRIDGXOWVLQWKH8QLWHG6WDWHV7KHVHLQGLYLGXDOVRIWHQVXIIHUIURPGLDEHWHV
FDUGLRYDVFXODUGLVHDVHDQGRUREHVLW\0RVWRIWHQWKHPHGLFDWLRQVWKH\WDNHZLOOFDXVH
WKHVHV\PSWRPV7KHVHSDWLHQWVVXIIHUIURPGHSUHVVLRQVFKL]RSKUHQLDDQ[LHW\
SV\FKRVLVRUELSRODULOOQHVVHV3DWLHQWVZLWKWKHVHPHQWDOLOOQHVVHVDUHOHVVOLNHO\WR
DGKHUHWRWUHDWPHQWWKDQWKRVHZKRGRQRWKDYHPHQWDOLOOQHVVHV7KHUHIRUHWKLV
SRSXODWLRQLVDWULVNIRUDGYHUVHKHDOWKRXWFRPHV &'& 


0HQWDOLOOQHVVHVFDQDIIHFWDQ\RQHRIDQ\DJHUDFHDQGUHOLJLRQUHJDUGOHVVRI

LQFRPHRUFRPPXQLW\VWDWXV7KHUHLVDVWLJPDWKDWPHQWDOLOOQHVVHVDUHGXHWR
ZHDNQHVVHVRUXSEULQJLQJ 1$0,QG )RUWXQDWHO\PHQWDOLOOQHVVHVDUHWUHDWDEOHLI
SDWLHQWVSDUWLFLSDWHLQWKHLUWUHDWPHQWSODQ7KH1DWLRQDO$OOLDQFHRI0HQWDO,OOQHVV QG 
IRXQGWKDWSKDUPDFRORJLFDOWUHDWPHQWZDVHIIHFWLYHLQUHGXFLQJV\PSWRPVDQG
LPSURYLQJTXDOLW\RIOLIHKRZHYHUPHGLFDWLRQVKDGWREHLQGLYLGXDOL]HGWRPHHWWKH
QHHGVDQGDFKLHYHUHVXOWV,IHDUO\LGHQWLILFDWLRQDQGWUHDWPHQWZDVQRWLQLWLDWHGUHFRYHU\
ZDVGHOD\HGDQGWKHSDWLHQWUHPDLQHGDWLQFUHDVHGULVNIRUKDUPLQJRWKHUVRUWKHPVHOYHV
1$0,QG 5LVNRIKDUPWRRWKHUVFDQEHUHGXFHGZLWKHIIHFWLYHGHHVFDODWLRQ



WHFKQLTXHV-RKQVRQDQG'HODQH\  SHUIRUPHGDVWXG\RQNHHSLQJDXQLWVDIHZLWK
WKHXVHRIGHHVFDODWLRQWHFKQLTXHV'HHVFDODWLRQWHFKQLTXHVLQYROYHGWKH³SHRSOH
VNLOOV´DQG³WDONLQJVNLOOV´SHRSOHLQYROXQWDULO\LPSOHPHQWZKHQFRQIURQWHGZLWK
FKDOOHQJLQJVLWXDWLRQVRUFKDOOHQJLQJEHKDYLRU3DWLHQWRXWFRPHVGHSHQGHGRQSURSHU
DVVHVVPHQWRIV\PSWRPVDQGWKHPHWKRGVQXUVHVXVHGWRGHHVFDODWHVLWXDWLRQV -RKQVRQ
'HODQH\ 
'HHVFDODWLRQLQYROYHVDYDULHW\RIVNLOOVQXUVHVQHHGLQGLIILFXOW\DQGFKDOOHQJLQJ
VLWXDWLRQV7KHVHVNLOOVLQFOXGHG D PDLQWDLQLQJDFDOPHQYLURQPHQWWRSUHYHQWWKH
SDWLHQWIURPIHHOLQJDQ[LRXVDQGXQVDIH E PDLQWDLQLQJH\HFRQWDFWWRSUHYHQWIHDUDQG
UHMHFWLRQ F SURYLGLQJQHXWUDOIDFLDOH[SUHVVLRQ G SURYLGLQJSRVLWLYHVWDQFHDQG
DYRLGLQJFURVVLQJDUPVDFURVVWKHFKHVWRUH[FHVVLYHPRYHPHQW H PDLQWDLQLQJRQHOHJ
OHQJWKDQGDQJOLQJERG\GHJUHHVWRSURYLGHIRUHVFDSHLISRVVLEOHDQG I PDLQWDLQLQJ
FDOPDQGSURIHVVLRQDOYRLFHDQGGHPHDQRU &3, 'HHVFDODWLRQVNLOOVDQGDWHDP
DSSURDFKFDQSURYLGHVDIHUHOLDEOHFDUH$VWXG\SHUIRUPHGE\/HDFKDQG0D\R  
IRXQGWKDW557VLIDFWLYDWHGHDUO\HQRXJKFRXOGUHGXFHWKHPDJQLWXGHRIRXWEXUVWVDQG
LQFUHDVHSDWLHQWVDIHW\DQGJRRGFOLQLFDORXWFRPHV7HDPDSSURDFKHVSUHYHQWHGIXUWKHU
GHWHULRUDWLRQDGYHUVHRXWFRPHVDQGGHDWK7KHDXWKRUVUHFRPPHQGHGWKDWWHDPVEH
NQRZOHGJHDEOHRIHDFKRWKHU¶VUROHVWRSURPRWHWUXVWDQGIXUWKHUHPSRZHU
FRPPXQLFDWLRQ7KHWHDPDSSURDFKZDVFRQVLGHUHGLPSHUDWLYHWRDFKLHYLQJVDIHDQG
UHVSRQVLEOHFDUH





&RQFHSWXDO0RGHOV7KHRUHWLFDO)UDPHZRUNV


(IIHFWLYHQXUVLQJFDUHUHVWVRQWKHDGYDQFHPHQWDQGXVHRIQXUVLQJHYLGHQFH

IRXQGLQFOLQLFDOWULDOVREVHUYDWLRQDOVWXGLHVRXWFRPHVUHVHDUFKDQGFDVHUHSRUWV
'RQWMH (YLGHQFHEDVHGQXUVLQJSUDFWLFHLQWHJUDWHVWKHEHVWUHVHDUFKHYLGHQFH
ZLWKFOLQLFDOH[SHUWLVHDQGSDWLHQWYDOXHVWRIDFLOLWDWHFOLQLFDOGHFLVLRQPDNLQJ7KH
DELOLW\WRV\QWKHVL]HHYLGHQFHDQGDSSO\LWDSSURSULDWHO\FDQVRPHWLPHVEHDFKDOOHQJLQJ
LQSV\FKLDWULFQXUVLQJ /RXFNVHWDO ,GHQWLI\LQJWKHPRVWHIIHFWLYHDSSURDFKWR
GHDOZLWKKRVWLOHDQGYRODWLOHSDWLHQWVLQYROYHVDV\VWHPDWLFDSSURDFK


7KH,RZD0RGHORI(YLGHQFH%DVHG3UDFWLFHSURYLGHVDIUDPHZRUNIRU

V\VWHPDWLFDOO\LQWHJUDWLQJHYLGHQFHEDVHGSUDFWLFHV (%3 LQWRRSHUDWLRQVWRLPSURYH
FDUH7KHPRGHOLQYROYHVIRXUVWHSVLQFOXGLQJD LGHQWLI\LQJDQGSULRULWL]LQJSUREOHPVE 
UHYLHZLQJDQGFULWLTXLQJDYDLODEOHOLWHUDWXUHF LGHQWLI\LQJUHVHDUFKWKDWVXSSRUWVFKDQJH
DQGG LPSOHPHQWLQJFKDQJHDQGPRQLWRULQJRXWFRPHV 'RQWMH $SSHQGL[%
VKRZVWKHIROORZLQJSURFHVV
6WHS

3UREOHPLGHQWLILFDWLRQ)RU557QXUVHVZKRZRUNLQSV\FKLDWULF
VHWWLQJVGRHVNQRZOHGJHDQGSHUFHSWLRQSURYLGHPRUHHIIHFWLYH
557V"

6WHS

5HYLHZLQJDQGFULWLTXLQJOLWHUDWXUH7KHOLWHUDWXUHUHYLHZHGLQWKLV
SDSHUFOHDUO\LQGLFDWHVWKDW557VLPSURYHSDWLHQWRXWFRPHVDV
ZHOODVQXPHURXVRWKHUQXUVLQJLQWHUGLVFLSOLQDU\WHDPDQG




KRVSLWDOYDULDEOHV0RUHHQJDJHGHGXFDWHGDQGH[SHULHQFHG
QXUVHVDOVRXWLOL]HG557VPRVWHIIHFWLYHO\
6WHS

,GHQWLI\LQJUHVHDUFKVXSSRUWLYHRIFKDQJH0XOWLSOHVWXGLHVFLWHG



LQWKLVSDSHUVXJJHVWQHHGIRU557VLQSV\FKLDWULFDQGPHGLFDO



VHWWLQJVFRQWLQJHQWRQDGHTXDWHHGXFDWLRQDQGWUDLQLQJIRUQXUVHV



WREHLQYROYHG

6WHS

'LVVHPLQDWLQJUHVXOWVSXWWLQJUHVXOWVLQWRSUDFWLFHDQGPRQLWRULQJ







RXWFRPHV7KH,2:$0RGHOZLOOEHXWLOL]HGWRGHYHORSDGGLWLRQDO







HYLGHQFHWRVXSSRUWWKHQHHGIRU557VLQLQSDWLHQWSV\FKLDWULF







VHWWLQJV

7KHWULJJHUIRUWKLVSURMHFWEHJDQZLWKWKHGHFLVLRQPDNLQJSURFHVVIRU
UHVSRQGLQJWREHKDYLRUDOHPHUJHQFLHV:6+QXUVHVZHUHTXHVWLRQHGZKHWKHUWKHFXUUHQW
V\VWHPZDVDFFXUDWHLQLGHQWLI\LQJSDWLHQWVDWULVNDQGVXIILFLHQWIRUWKHWDVN,QDGGLWLRQ
QXUVHVZHUHDVNHGLIWKH\ZHUHNQRZOHGJHRIWKHLURZQUROHVLQDFWLYDWLQJFRGHV%DUULHUV
QHHGHGWREHH[SORUHGVXFKDVZKHWKHURUQRW557GHYHORSPHQWZDVDSULRULW\DQGRU
EHQHILWWRWKHRUJDQL]DWLRQ0HPEHUVRIWKHH[HFXWLYHVWDIITXDOLW\LPSURYHPHQWDQG
FOLQLFDOVWDIIPHWDQGLQGLFDWHGWKDWLWZDVLPSRUWDQWWRH[DPLQHWKHDSSURSULDWHQHVVRI
557V
7KHQH[WVWHSLQH[SORUDWLRQZDVWRIRUPDWHDP7KLVWHDPZDVFRPSRVHGRIRQH
SK\VLFLDQDQGRQHDGYDQFHGSUDFWLFHQXUVH $351 7KHSK\VLFLDQZDWFKHGRYHUWKH
$351LQGDWDFROOHFWLRQIURPQXUVHVH[SORULQJQXUVLQJSHUFHSWLRQVH[SHFWDWLRQVDQG



VDWLVIDFWLRQUHODWHGWR557V$YDLODEOHGDWDZDVV\QWKHVL]HGWRGHWHUPLQHLIWKHUHLVD
QHHGIRUFKDQJHDWWKHIDFLOLW\LQYROYHGLQFOXGLQJQHHGIRULQFUHDVHGHGXFDWLRQDQG
WUDLQLQJDPRQJVWQXUVLQJVWDII$IWHUWKHFKDQJHKDVWDNHQDIIHFWWKHWHDPZLOOJREDFN
DQGUHHYDOXDWHRXWFRPHVDQGGLVVHPLQDWHILQGLQJVDQGDVVLVWWKHIDFLOLW\LQPDNLQJD
GHFLVLRQDERXWWKHXVHRI557V6WUDWHJLHVWRHQKDQFHULJRUDQGTXDOLW\ZLOOEHEDVHGRII
WKH,RZD0RGHORI(YLGHQFH%DVH3UDFWLFHWR3URPRWH4XDOLW\&DUH8OWLPDWHO\QHZ
HYLGHQFHEDVHSUDFWLFHJXLGHOLQHVPD\EHGHYHORSHGDQGSLORWHGLIWKHIDFLOLW\FRQVHQWV
,IQRWWKHQDGGLWLRQDOGDWDZLOOEHFROOHFWHGLQDVHFRQGF\FOHRIQXUVLQJTXHVWLRQQDLUHV 
,QVXPPDU\WKH,RZD0RGHORI(YLGHQFH%DVHG3UDFWLFHZDVXVHGDVWKH
IUDPHZRUNWRVHOHFWLYHO\V\QWKHVL]HHYLGHQFHEDVHGVWXGLHV7KHVWXGLHVUHYLHZHG
SHUWDLQHGWRWKHQXUVHV¶SHUFHSWLRQDQGNQRZOHGJHRID557DQGRU0(7 %DJVKDZHWDO
%HQLQHWDO%URZQ$QGHUVRQ +LOO'DIIXUQHWDO3HQDHW
DO6DODPRQVRQYDQ+HHUH(YHUHWW 'DYLGVRQ6KDSLUR'RQDOGVRQ 
6FRWW7KRPDVHWDO:LOOLDPV1HZPDQ-RQHV :RRGDUG:\QQ
:\QQ(JHONH 6ZDQVRQ 7KHOLWHUDWXUHUHYLHZHGLQGLFDWHVWKDW557V
FDQLPSURYHSDWLHQWRXWFRPHV+RZHYHUQXUVHVQHHGWREHPRUHHQJDJHGHGXFDWHGDQG
H[SHULHQFHGLQRUGHUIRUD557WREHHIIHFWLYH,WLVUHFRPPHQGHGHGXFDWLRQDOFODVVHV
ZLWKVSHFLILFLQIRUPDWLRQRQFRGHDFWLYDWLRQDQGZDUQLQJVLJQVWRLGHQWLI\GHWHULRUDWLQJ
SDWLHQWVEHLPSOHPHQWHGWRGHFUHDVHVDGYHUVHHYHQWV 3HQDHWDO 




6HFWLRQ0HWKRGRORJ\
3URMHFW'HVLJQ0HWKRGV


,QWKHSURMHFW,XVHGDTXDQWLWDWLYHGHVFULSWLYHGHVLJQWRFROOHFWGDWDIURPQXUVHV

XVLQJDSDUWTXHVWLRQQDLUHLQ0DUFK7KHTXHVWLRQVZHUHGHVLJQHGWRGHWHUPLQH
WKHQXUVHV¶NQRZOHGJHDQGSHUFHSWLRQRIDFRGHHYHQWWKHLUUROHVLQWKHFRGHDQGWKH
FKDOOHQJHVWKH\HQFRXQWHU7KHVXUYH\ZDVFRPSOHWHGRYHUDGD\SHULRGE\QXUVHV
EHIRUHDQGDWWKHHQGRIWKHLUVKLIW
3RSXODWLRQDQG6DPSOLQJ
7KHSURMHFWZDVFRQGXFWHGLQDEHGDFXWHFDUHDGXOWVWDWHSV\FKLDWULFIDFLOLW\
7KLVKRVSLWDOHPSOR\HGRQHIDPLO\SK\VLFLDQRQHQXUVHSUDFWLWLRQHUQLQHSV\FKLDWULVWV
PXOWLSOHSV\FKRORJLVWVDQGQXPHURXVUHJLVWHUHGOLFHQVHGQXUVLQJVWDII&ULWHULDIRU
SDUWLFLSDQWVHOHFWLRQFRQVLVWHGRIDPLQLPXPRIQXUVHVZKRZHUHUHJLVWHUHGQXUVH
51 DQGRUOLFHQVHGSUDFWLFDOQXUVH /31 IURPHDFKRIWKHSDWLHQWFDUHDUHDV7KHVH
DUHDVLQFOXGHGWKHPXOWLQHHGVXQLW SDWLHQWVZLWKDKLJKDFXLW\RIFDUH LQWHQVLYH
WUHDWPHQWXQLW SDWLHQWVWKDWDUHNQRZQWRKDYHEHKDYLRUDOLVVXHVDGPLVVLRQVXQLW QHZ
DGPLVVLRQV DFXWHXQLW OHQJWKRIVWD\\HDU DQGFRPSUHKHQVLYHVXSSRUWSURJUDP
&63SDWLHQWVZKRDUHDGPLWWHGPRQWKVWR\HDUV 6L[W\IRXUVXUYH\VZHUHGLVWULEXWHG
XVLQJDQRQSUREDELOLW\FRQYHQLHQFHVDPSOHRIDYDLODEOHQXUVHVZRUNLQJHDFKRIWKHILYH
XQLWV
,SRVWHGDQLQYLWDWLRQWRSDUWLFLSDWHLQWKLVVXUYH\DQGDOHWWHURILQWHUHVWGHVFULELQJ
WKHSURMHFWZDVSRVWHGDWDOOWLPHFORFNVWKHQXUVLQJKDOOZD\DQGDOOQXUVLQJZDUGVWR
SURPRWHSDUWLFLSDWLRQ VHH$SSHQGL[*DQG$SSHQGL[+ 7KHGD\RIGDWDFROOHFWLRQ,



GLVWULEXWHGVXUYH\SDFNHWVWRQXUVHVGXULQJVKLIWFKDQJH7KHVHSDFNHWVLQFOXGHGWKH
SDUWTXHVWLRQQDLUH VHH$SSHQGL[HV&'( ) DQGDFRQVHQWDSSURYHGE\:DOGHQ
8QLYHUVLW\SULRUWRGDWDFROOHFWLRQ VHH$SSHQGL[- :DOGHQ8QLYHUVLW\¶VDSSURYDO
QXPEHUIRUWKLVSURMHFWLVDQGLWH[SLUHVRQ)HEUXDU\1R
FRQVHQWZDVUHTXLUHGEHFDXVHWKHSURMHFWSDUWLFLSDQWGDWDZHUHPDLQWDLQHGDQRQ\PRXV
1XUVHVSODFHGWKHLUVHDOHGPDQLODHQYHORSHLQDGHVLJQDWHGDUHD,FROOHFWHGVHDOHG
HQYHORSHVDQGZDVQRWSUHVHQWGXULQJVXUYH\FRPSOHWLRQ7KHVHHQYHORSHVZHUHQRW
RSHQHGXQWLOWLPHIRUGDWDDQDO\VLV
'DWD&ROOHFWLRQ ,QVWUXPHQWDQG3URWHFWLRQRI+XPDQ6XEMHFWV 
$GDWDFROOHFWLRQWRROXWLOL]HGE\RWKHUUHVHDUFKHUVFDQLPSURYHYDOLGLW\DQG
UHOLDELOLW\WKHUHIRUH,FKRVHWRXVHWKHWRROXVHGE\3XVDWHUL3ULRUDQG.LHO\  
3XVDWHULHWDOXVHGDSDUWGDWDFROOHFWLRQWRROWRFROOHFWGDWDIURPQXUVHVDW$OOHJKHQ\
*HQHUDO+RVSLWDO $*+ LQ3LWWVEXUJK3HQQV\OYDQLDZKRUHVSRQGHGWR0(7$*+
DSSOLHGWKLVVXUYH\\HDUVDQGPRQWKVDIWHUWKHLU0(7V\VWHPZDVLPSOHPHQWHGWR
GHWHUPLQHWKHQXUVHV¶SHUFHSWLRQDQGXQGHUVWDQGLQJRID0(73HUPLVVLRQWRXVHWKLV
WRROZDVREWDLQHGWKURXJK:ROWHUV.OXZHU+HDOWK VHH$SSHQGL[. (DFKRIWKHSDUWV
RIWKLVWRROZDVXVHGIRUGDWDFROOHFWLRQ,DGGHG3DUWFRQVLVWLQJRIRSHQUHVSRQVH
TXHVWLRQVWKDWDOORZIRUFRPSOH[WKLQNLQJDQGZLOO\LHOGPXOWLSOHDQVZHUV3HUPLVVLRQWR
FKDQJHWKHWRROZDVREWDLQHGSULRUWRLWVXVHLQWKLVSURMHFW VHH$SSHQGL[/ 
3DUW$VXUYH\GHPRJUDSKLFWRROFRQVLVWLQJRIHLJKWPXOWLSOHFKRLFHTXHVWLRQV
VHH$SSHQGL[& 7KLVWRROZDVXVHGWRFROOHFWGHPRJUDSKLFYDULDEOHV
VXFKDVWKHW\SHRIQXUVH\HDUVRIH[SHULHQFHDVDQXUVHGHJUHH



SUHSDUDWLRQDJHZRUNH[SHULHQFHJHQGHUDQGQXPEHURI\HDUVDVDQXUVH
DW:6+3DUWRI3XVDWHULHWDO¶V  VXUYH\ZDVFRPSRVHGRIVHYHQ
GHPRJUDSKLFTXHVWLRQV,XVHGDOORIWKHVHTXHVWLRQV,DGGHGRQH
TXHVWLRQWRDVNWKHW\SHRIQXUVH 51RU/31 DQGFKDQJHGWKHKRVSLWDO
LQLWLDOVIURP$*+WR:6+
3DUW 3DUWRI3XVDWHULHWDO¶V  TXHVWLRQQDLUHZDVFRPSRVHGRIHLJKW
PXOWLSOHFKRLFHUHVSRQVHV,XVHGDOOHLJKWTXHVWLRQVWRGHWHUPLQHWKH
QXUVHV¶SHUFHSWLRQVDQGNQRZOHGJHRID557E\H[SORULQJWKHQXUVHV¶
FKDOOHQJHVUROHDQGIDPLOLDULW\RID557ZKHQFDULQJIRUSDWLHQWVZKR
DUHLQYROYHGLQHPHUJHQFLHV VHH$SSHQGL[' 
3DUW 3XVDWHULHWDO  FRPSRVHGTXHVWLRQVLQ3DUW,XVHGRQO\VL[RI
WKHVHTXHVWLRQVEHFDXVHWKHRWKHUVZHUHQRWDSSOLFDEOH4XHVWLRQVFKRVHQ
ZHUHXVHGWRGHWHUPLQHWKHQXUVHV¶NQRZOHGJHDQGHGXFDWLRQDOSUHSDUDWLRQ
DVZHOODVZRUNLQJUHODWLRQVKLSV VHH$SSHQGL[( $SRLQW/LNHUW
$VVHVVPHQW6FDOHSURYLGHGLQIRUPDWLRQRQSDUWLFLSDQWSHUFHSWLRQRI
KLVKHURZQNQRZOHGJHDQGDELOLWLHVLQZRUNLQJZLWKD5577KHVFRULQJ
FRQVLVWHGRIVWURQJO\GLVDJUHH GLVDJUHH QHXWUDO VWURQJO\
DJUHH DQGDJUHH 
3DUW ,GHVLJQHGVHYHQRSHQUHVSRQVHTXHVWLRQVWKURXJKIHHGEDFNIURPWKH
HWKLFVFRPPLWWHHDQGWKHH[HFXWLYHVWDIIFRPPLWWHHWRHOLFLWLQIRUPDWLRQ
IURPQXUVHV VHH$SSHQGL[) 7KHRSHQHQGHGTXHVWLRQVDOORZ
UHVSRQGHQWVWRDQVZHUVLQWKHLURZQZRUGV



7KHSURMHFWKDGPLQLPDOWRQRULVNWRLWVSDUWLFLSDQWV:DOGHQ8QLYHUVLW\
SURYLGHVDQLQWHUQDOUHYLHZERDUG ,5% DSSOLFDWLRQFRQVLVWLQJRIDGDWDXVHDJUHHPHQW
WKDWZDVFRPSOHWHGSULRUWRLPSOHPHQWLQJWKHSURMHFW7KH,5%LVDQLPSRUWDQWSDUWRI
WKLVSURMHFWWRHQVXUHWKURXJKSHULRGLFUHYLHZWKDWDSSURSULDWHVWHSVDUHWDNHQWRSURWHFW
WKHULJKWVDQGZHOIDUHRIKXPDQVSDUWLFLSDWLQJDVVXEMHFWVLQDSURMHFW7KHIDFLOLW\GRHV
QRWKDYHDQ,5%WKHUHIRUHWKHSURMHFWZDVUHYLHZHGE\WKHHWKLFVFRPPLWWHHDQGWKH
H[HFXWLYHVWDIIFRPPLWWHH7KHVLJQHGOHWWHURIFRRSHUDWLRQLVDWWDFKHG VHH$SSHQGL[, 
)ROORZLQJDSSURYDOGDWDFROOHFWLRQEHJDQ6SULQJDWWKHLQSDWLHQWSV\FKLDWULF
IDFLOLW\
'DWD$QDO\VLV
,PDQXDOO\HQWHUHGWKHUHVSRQVHVWRTXHVWLRQVRQWKHFRPSOHWHGTXHVWLRQQDLUHV
LQWR([FHO$UHVHDUFKHUNQRZOHGJHDEOHRIWKH([FHOSURJUDPVHUYHGDVDFRQVXOWDQWIRU
GDWDDQDO\VLV'HVFULSWLYHVWDWLVWLFV PHDQVWDQGDUGGHYLDWLRQ>6'@IUHTXHQF\
GLVWULEXWLRQVDQGSHUFHQWDJHV ZHUHXVHGWRDQDO\]HWKHGDWD 3ROLW $&KLVTXDUH
Ȥ VWDWLVWLFZDVXVHGWRLQYHVWLJDWHIRUUHODWLRQVKLSVEHWZHHQWKHFKDUDFWHULVWLFVRI
SDUWLFLSDQWV7KHFXWRIIOHYHOIRUVWDWLVWLFDOVLJQLILFDQFHZDVVHWDWS7KH
UHVSRQVHVWRWKH/LNHUWVFDOHLWHPVZHUHVXPPDULVHGLQWHUPVRIKLVWRJUDPVDQGRU
VWDWLVWLFDOVXPPDULHV
$FRQWHQWDQDO\VLVRIWKHRSHQHQGHGUHVSRQVHVZHUHFRQGXFWHGWRLGHQWLI\NH\
UHFXUULQJSKUDVHVDQGLGHDVDVSURSRVHGIRUFRGLQJRSHQHQGHGTXHVWLRQV 3ROLW WR
GHWHUPLQHLIFRPPRQWKHPHVZHUHHPHUJLQJ&DWHJRULHVZHUHGHYHORSHGLQDFFRUGDQFH
ZLWKWKHFRGHGFRPPHQWVRISDUWLFLSDQWVDVZHOODVDQDO\VHVIRUIUHTXHQFLHVRIFRPPHQWV



LQHDFKFDWHJRU\2QFHGDWDZHUHDQDO\]HGDGHVFULSWLYHVXPPDU\RIILQGLQJVZDV
ZULWWHQLQFRUSRUDWLQJQDUUDWLYHVGLUHFWO\IURPWKHUHVSRQGHQWV
3URMHFW(YDOXDWLRQ3ODQ
,GHQWLI\LQJWKHPRVWHIIHFWLYHDSSURDFKWRGHDOLQJZLWKKRVWLOHDQGYRODWLOH
SDWLHQWVLQYROYHVDV\VWHPDWLFDSSURDFK7KH,RZDPRGHORIHYLGHQFHEDVHGSUDFWLFHFDQ
SURYLGHWKHIUDPHZRUNIRUV\VWHPDWLFDOO\SXWWLQJHYLGHQFHEDVHGSUDFWLFH (%3 
SURFHVVHVLQWRRSHUDWLRQWRLPSURYHFDUH7KLVPRGHOLQYROYHVIRXUVWHSV7KHVHVWHSV
LQFOXGHSUREOHPLGHQWLILFDWLRQDQGSULRULWL]LQJUHYLHZDQGFULWLTXHRIWKHOLWHUDWXUH
LGHQWLI\LQJUHVHDUFKWKDWVXSSRUWVWKHSURSRVHGFKDQJHDQGLPSOHPHQWLQJFKDQJHDQG
PRQLWRULQJRXWFRPHV 'RQWMH $NQRZOHGJHDEOH557WUDLQHGLQGHHVFDODWLRQ
VWUDWHJLHVFDQSURDFWLYHO\UHGXFHWKHDPRXQWRIDJLWDWLRQDQGWKUHDWSHUFHLYHGE\WKH
SDWLHQWWKXVGHFUHDVLQJWKHDPRXQWUHVWUDLQWVVHFOXVLRQDQGRULQWUDPXVFXODULQMHFWLRQV


7KHHYDOXDWLRQSODQJRDOVLQFOXGHWKHIROORZLQJ D GHWHUPLQHWKHQXUVHV¶

SHUFHSWLRQVRID557DQG D GHWHUPLQHZKDWWKHQXUVHV¶NQRZOHGJHRID5577KHVH
JRDOVZHUHDFKLHYHGWKURXJKDQHYDOXDWLRQRIWKH557DQGQXUVHUHVSRQVH7KLVLQFOXGHG
DQDO\]LQJWKHGDWDIURPWKHRSHQDQGFORVHGHQGHGTXHVWLRQVRQWKHTXHVWLRQQDLUH
)LQGLQJVIURPWKLVSURMHFWVKRZHGDQHHGIRULQFUHDVHGHGXFDWLRQIRUQXUVHV7KLVSURMHFW
ZLOOSURYLGHVRPHLPSRUWDQWLQVLJKWVLQWRWKHSHUFHSWLRQVDQGNQRZOHGJHQXUVHVKDYH
UHJDUGLQJWKH557,QDGGLWLRQLWZLOOJLYHDZDUHQHVVLQWRWKHEDUULHUVWRFDOOLQJDFRGH
DQGZKDWWKHQXUVHIHHOVLVKLVRUKHUUROH





6XPPDU\
$TXDQWLWDWLYHGHVFULSWLYHGHVLJQZDVLPSOHPHQWHGXVLQJDSDUWTXHVWLRQQDLUHWR
GHWHUPLQHQXUVHV¶XQGHUVWDQGLQJRIWKHSURFHVVWKHLUNQRZOHGJHDQGWKHLUSHUFHSWLRQVRI
UDSLGUHVSRQVH2SHQHQGHGUHVSRQVHTXHVWLRQVSURYLGHGLQIRUPDWLRQDERXWWKHQXUVHV¶
UROHDQGSRVLWLRQ7KHJRDOZDVWRFODULI\WKHSHUFHLYHGUROHRIQXUVHVLQ557VFRQGXFWHG
LQDQLQSDWLHQWSV\FKLDWULFVHWWLQJDQGWRSURYLGHDQXQGHUVWDQGLQJRIKRZQXUVH
SHUFHLYHG557VLQWKLVFRQWH[W)ROORZLQJ,5%DSSURYDOGDWDFROOHFWLRQEHJDQLQ0DUFK
DWWKHLQSDWLHQWSV\FKLDWULFIDFLOLW\:DOGHQ8QLYHUVLW\¶VDSSURYDOQXPEHUIRUWKLV
SURMHFWLVDQGLWH[SLUHVRQ)HEUXDU\7KHILQGLQJVZLOOEH
UHSRUWHGLQ6HFWLRQ




6HFWLRQ)LQGLQJV'LVFXVVLRQDQG,PSOLFDWLRQV
6XPPDU\RI)LQGLQJV
1XUVHVDUHWKHPDLQVWD\RISDWLHQWFDUHLQDQ\KRVSLWDOVHWWLQJDQGWKH\DUH
IUHTXHQWO\VXEMHFWHGWRYLROHQFHLQWKHZRUNSODFHERWKYHUEDODQGSK\VLFDO /RXFNVHWDO
 $UHVSRQVHWHDPZDVLQLWLDWHGDVDZD\WRLPSURYHSDWLHQWVDIHW\E\H[SORULQJWKH
SHUFHSWLRQVDQGNQRZOHGJHRID557$OWKRXJKWKHUHLVFRQWURYHUV\DURXQGWKHFOLQLFDO
EHQHILWVRID557DVRIPRUHWKDQKDOIRI86KRVSLWDOVKDYHWKHVHLPSOHPHQWHG
$+54 7KHILQGLQJVRIWKLVSURMHFWZHUHXVHGWRGHWHUPLQHLIQXUVHVZHUH
NQRZOHGJHDEOHDERXWLQLWLDWLQJSV\FKLDWULFFRGHVDQGWKHUROHVWKH\SOD\LQFRGH
UHVSRQVHV,DOVRH[SORUHGWKHQXUVHV¶SHUFHSWLRQVRIWKHLUUROHVLQDFWLYDWLQJFRGHVDQG
SDUWLFLSDWLQJLQFRGHV0RUHRYHU,IRXQGFKDOOHQJHVDVVRFLDWHGZLWKDFWLYDWLQJ557VLQ
VHWWLQJVQDwYHWRWKLVSUDFWLFH
'LVFXVVLRQRI)LQGLQJV


2IWKHVXUYH\VGLVWULEXWHGRQWKHILYHZDUGVZHUHUHWXUQHGKRZHYHURQHZDV

QRWVHDOHGDQGFRXOGQRWEHXVHG7KHUHVSRQVHUDWHRIWKRVHXVHGZDV Q  7KLVLV
DKLJKHUUDWHFRPSDUHGWRRWKHUVWXGLHVQHYHUWKHOHVVWKHVDPSOHVL]HZDVVPDOOHUWKDQWKRVH
RIVLPLODUVWXGLHV5HVSRQGHQWVZHUHQRWFRQVLVWHQWLQFRPSOHWLQJDOOTXHVWLRQVUHVXOWLQJLQ
PLVVLQJGDWD7KHPDMRULW\RIWKRVHUHVSRQGLQJZHUHZKLWH  DQGIHPDOH  ,
IRXQGWKDWPRVWQXUVHVZKRFRPSOHWHGWKLVVXUYH\ZHUHEHWZHHQWKHDJHVRIDQGDQG
WRWDOHGWR\HDUVRIQXUVLQJH[SHULHQFH,QDGGLWLRQWKHVHQXUVHVZRUNHGDW:6+IRUWR
\HDUV  7KHUHVSRQGLQJQXUVHVKDGZRUNHGLQDYDULHW\RISDWLHQWFDUHDUHDVZLWK
SV\FKLDWULFDUHDVEHLQJWKHPRVWFRPPRQ  2IWKHQXUVHVZKRFRPSOHWHGVXUYH\V



QXUVHV  UHSRUWHGSDVWH[SHULHQFHVLQPRUHWKDQWZRDUHDV0HGLFDOVXUJLFDOQXUVLQJ
ZDVWKHVHFRQGPRVWFRPPRQZRUNH[SHULHQFHDIWHUSV\FKLDWULFQXUVLQJ7KHDVVRFLDWH
GHJUHH  ZDVWKHPRVWFRPPRQHGXFDWLRQDOEDFNJURXQG)RUGHWDLOHGGHPRJUDSKLF
GDWDVHH7DEOH


7KHPDMRULW\RIUHVSRQGHUV  UHSRUWHGIHHOLQJFRPIRUWDEOHZLWKWKH0(7

$OWKRXJKWKHWHUP0(7ZDVXVHGWKHQXUVHVZHUHDVNHGWRHYDOXDWHSV\FKLDWULF
HPHUJHQFLHV2QO\PDUNHGWKH\ZHUHXQIDPLOLDUZLWKWKH0(7ZKHUHDVZHUH
DZDUHDWKLUHDQGZHUHQRWIDPLOLDUDWKLUH,IRXQGWKDWRIQXUVHVKDGFDOOHGD
FRGHDQGKDGQRWH[HFXWHGDFDOO7ZHQW\VL[QXUVHV  KDGFDOOHGDFRGHPRUH
WKDQRQFHQXUVHV  KDGQRW2YHUDOORIQXUVHVZHUHKHVLWDQWWRFDOODFRGH
ZKHUHDVZDVQRWKHVLWDQW2IWKRVHZKRZHUHKHVLWDQWZHUHXQFOHDURQSDWLHQW
VHYHULW\6HYHQW\IRXUSHUFHQWRIQXUVHVUHSRUWHGWKDWWKH\KDGUHVSRQGHGWRDFRGH1XUVHV
UHSRUWHGPXOWLSOHUROHVZKHQUHVSRQGLQJWRDFRGH7KHPRVWFRPPRQUROHUHSRUWHGZDV
GRFXPHQWDWLRQ  DQGYLWDOVLJQV  )RUGHWDLOHGUHVXOWVRIWKH0(7EDFNJURXQG
H[SHULHQFHVHH7DEOH
7KH&KLVTXDUHDQDO\VLVZDVXVHGWRFRPSDUH51WR/31UHVSRQVHVWRWKH/LNHUW
$JUHHPHQW6FDOH,QWKHVHTXHVWLRQV,VXUYH\HGWKHQXUVH¶VSHUFHSWLRQDQGNQRZOHGJHRI
D557,Q4XHVWLRQVDQG,IRXQGWKDWWKHQXUVHVZHUHFRQVLVWHQWLQWKHLU
DQVZHUVDWWKHOHYHORIFRQILGHQFH,VXUYH\HGLISDWLHQWNQRZOHGJHDIIHFWHGWKH
QXUVHUROHLIHGXFDWLRQDQGWUDLQLQJDIIHFWHGUROHDQGLIQXUVHVIHOWSUHSDUHGZKHQDFRGH
ZDVFDOOHG,QWKHUHVSRQVHVWR4XHVWLRQVDQG,IRXQGQXUVHVZHUHQRW
FRQVLVWHQWLQWKHLUDQVZHUVDWWKHOHYHORIFRQILGHQFH,ORRNHGDW557WRLPSURYH



SDWLHQWRXWFRPHVIDPLOLDULW\RIUROHGXULQJDFRGHDQGLIDFRGHLPSURYHGZRUNLQJ
UHODWLRQVKLSV7KHVHLQFRQVLVWHQFLHVFRXOGEHGXHWRWKHSHUFHLYHGUROHRI51DQG/31
GXULQJDFRGH6HH7DEOHIRUDGHWDLOHGUHSRUW
&RPPHQWVZHUHREWDLQHGIURPRSHQHQGHGTXHVWLRQVOLVWHGRQ3DUWRIWKH
VXUYH\7KHFRPPHQWVZHUHVRUWHGLQWRFDWHJRULHVRIUHRFFXUULQJWKHPHV2IWKH
VXUYH\VUHYLHZHGSDUWLFLSDQWVDQVZHUHGDOOTXHVWLRQV  ,Q4XHVWLRQ,DVNHG
QXUVHVWRSURYLGHUHDVRQVWKH\ZRXOGKHVLWDWHWRFDOODFRGH7KHUHRFFXUULQJUHVSRQVHV
LQFOXGHGWKHIROORZLQJXQIDPLOLDUZLWKWKHSDWLHQW Q  XQDZDUHDQGRUXQVXUHDFRGH
VKRXOGEHFDOO Q  WRRPXFKSDSHUZRUN Q  WRRPXFKVWDII Q  SDWLHQWFRXOGEH
GHHVFDODWHG Q  QRQOLIHWKUHDWHQLQJ Q  DQGVKRUWDJHRIVWDII Q  
,Q4XHVWLRQ,DVNHGWKHQXUVH³ZKDWLVFRQVLGHUHGDFRGHHYHQW"´7KHPRVW
FRPPRQUHVSRQVH Q  LQFOXGHGDSDWLHQWZKRLVQRWUHGLUHFWDEOHDFWLQJRXWDQGLVD
GDQJHUWRVHOIRURWKHUV$GGLWLRQDOWKHPHVLQFOXGHGQRQUHVSRQVLYH Q  PHGLFDO
HPHUJHQF\ Q  DQGUHTXLUHVLPPHGLDWHDWWHQWLRQ Q  
,Q4XHVWLRQ,DVNHGWKHQXUVHDERXWZKHQWRFDOODFRGHDQGWKHFKDOOHQJHVRI
FDOOLQJDFRGH7KHWRSWZRUHVSRQVHVIRUFDOOLQJDFRGHZHUHDQRXWRIFRQWUROSDWLHQW
WKDWFRXOGQRWEHGHHVFDODWHG Q  DQGZKHQDGGLWLRQDOKHOSZDVQHHGHG Q  7KHUH
ZHUHQRFRPPRQWKHPHVIRUFKDOOHQJHV6RPHUHVSRQVHVLQFOXGHSDSHUZRUN
XQSUHGLFWDEOHSDWLHQWWRRPDQ\SHRSOHUHVSRQGDQGGRQRWUHWXUQWRWKHLUDVVLJQHGZDUG
DIWHUWKHFRGHDQGDFRGHLVFDOOHGSUHPDWXUHO\6HOHFWHGFRPPHQWVLQFOXGHGWKH
IROORZLQJ³,IHHOWKDWWKHIDFLOLW\SXWVVWDIIDWDQHYHQJUHDWHUULVNRIKDUPEHFDXVHRIWKH
SK\VLFLDQV¶KHVLWDQF\WRUHVWUDLQVHFOXGHRUPHGLFDWHDSDWLHQWLQDFULVLVIRUIHDURI



KDYLQJWRUHSRUWWRDUHJXODWRU\ERG\´³6WURQJFRPPXQLFDWLRQVNLOOVDPRQJWHDP
PHPEHUVUHTXLUHGIRUSDWLHQWSURILFLHQWOHYHOV5HKHDUVDOFDQEHLQWKHIRUPRIZULWWHQ
FDVHVWXGLHVUHJDUGLQJDVVLJQPHQWVH[HUFLVHVEXWVKRXOGEHRQDUHJXODUEDVLV&OHDU
UROHV,'IRUHDFKWHDPPHPEHU´


,Q4XHVWLRQ,DVNHGZKRZDVLQYROYHGLQDFRGH5HVSRQGHQWVOLVWHGDOO

DYDLODEOHVWDII Q  LQFOXGLQJOLFHQVHGVWDII0'$351SDWLHQWDLGHVDQGVHFXULW\,Q
4XHVWLRQ,LQTXLUHGDERXWWKHQXUVH¶VUROHGXULQJDFRGH7KHPRVWFRPPRQ
UHVSRQVHVLQFOXGHGSURYLQJVDIHW\FDUHDQGWDNLQJRUGHUV Q  JLYLQJDQGJHWWLQJ
PHGLFDWLRQ Q  GLUHFWLQJDQGUHGLUHFWLQJSDWLHQWDQGVWDII Q  FDOOLQJ0' Q  
DVVHVVLQJ Q  GRFXPHQWLQJ Q  DQGWDNLQJFKDUJH Q  
7KHILQDOWZRRSHQUHVSRQVHTXHVWLRQVDQGZHUHDERXWWKHOHYHORIFRPIRUW
LQFDOOLQJDFRGHDQGWKHUDSSRUWEHWZHHQFRGHUHVSRQGHUV7KHPRVWFRPPRQWKHPHV
QRWHGIRUFRPIRUWLQFOXGHGRND\JRRGYHU\FRPIRUWDEOH Q  DQGIDLUO\VOLJKWO\
FRPIRUWDEOH Q  7KHPRVWFRPPRQUHVSRQVHIRUVWDIIUDSSRUWZDVJRRG Q  
2YHUDOOWKHVHSDUWLFLSDQWVIHOWVDWLVILHGZLWKWKH557KRZHYHUIHOWWKDWEHWWHU
SUHSDUDWLRQRQUROHH[SODQDWLRQZDVQHHGHGZKHQUHVSRQGLQJ)XUWKHUPRUHQXUVHV
QHHGHGWRXQGHUVWDQGVLJQVRIHVFDODWLRQDQGVWUDWHJLHVWRWDNHWRGHHVFDODWHDSRWHQWLDOO\
YRODWLOHSDWLHQW


7KH,RZDPRGHORIHYLGHQFHEDVHGSUDFWLFHSURYLGHGWKHIUDPHZRUNWRLQWHJUDWH

WKHRU\LQWR(%3WRLPSURYHFDUH,GHQWLI\LQJWKHPRVWHIIHFWLYHDSSURDFKWRGHDOZLWK
KRVWLOHDQGYRODWLOHSDWLHQWVLQYROYHVDV\VWHPDWLFDSSURDFK7KLVDSSURDFKWRWKHRU\ZDV
XVHIXOLQREWDLQLQJIHHGEDFNIURPQXUVHVZKRZRUNSV\FKLDWULFHPHUJHQFLHV2YHUDOO



QXUVHV¶DUHVDWLVILHGZLWKWKHUROHWKH\SOD\ZKHQUHVSRQGLQJWRHPHUJHQFLHV7KHUHVXOWV
ZHUHFRQVLVWHQWLQGHWDLOLQJWKHQXUVHV¶DELOLW\WRFDOODFRGHLQWKHSUHVHQFHRID
GHWHULRUDWLQJSDWLHQWRULQHIIHFWLYHGHHVFDODWLRQWHFKQLTXHV3DWLHQWDQGVWDIIVDIHW\ZDV
DFRQFHUQ6HYHUDOQXUVHVFRPPHQWHGWKDWDODFNRISUDFWLFHZLWKFXUUHQWWHDPPHPEHUV
FRXOGDIIHFWWKHRXWFRPH6WURQJFRPPXQLFDWLRQVNLOOVDUHHVVHQWLDODPRQJVWDIIDVZHOO
DVFOHDUFXWUROHVRIHDFKWHDPPHPEHU
,PSOLFDWLRQV
,PSOHPHQWLQJD557LVQRWDQHZQRWLRQ,QIDFWWKHVHWWLQJZKHUH557VDUH
GHSOR\HGFDQKDYHDQLPSDFWRQWKHWHDPDQGHIILFLHQF\RIFOLQLFDORXWFRPHV /HDFK 
0D\R 7KH,+, \HDU LGHQWLILHGDQHHGIRU557VDVSDUWRILWV/LYHV
&DPSDLJQLQZKLFKLQWXUQZDVDQLQLWLDWLYHLGHQWLILHGGXULQJWKH,+, V0LOOLRQ
/LYHV&DPSDLJQ$OWKRXJKUHVHDUFKVWXGLHVYDU\FRQFHUQLQJWKHHIIHFWLYHQHVVRID557
6WROOGRUI WKHLQLWLDWLRQRID557LVDQDWWHPSWWRSURPRWHTXDOLW\RISDWLHQWFDUH
E\GHSOR\LQJNQRZOHGJHDEOHVWDIIQXUVHVWRWKHFRGHHYHQW
7KH-RLQW&RPPLVVLRQIRU$FFUHGLWDWLRQGRHVQRWPDNHDQ\UHFRPPHQGDWLRQVIRU
D557KRZHYHUDVDSDUWRIWKH1DWLRQDO3DWLHQW6DIHW\*RDOVWKH\UHFRPPHQGHGWKDW
KHDOWKFDUHVWDIIPHPEHUVFDOOIRUDVVLVWDQFHZKHQWKH³SDWLHQW¶VFRQGLWLRQDSSHDUVWREH
ZRUVHQLQJ´ 7-& 7KHLPSOLFDWLRQVIRUVXFKDWHDPPD\EHHYLGHQWLQWKHIXWXUH
ZLWKWKHKHOSRISROLF\PDNHUVRQDQRUJDQL]DWLRQDODQGQDWLRQDOOHYHO 6WROOGRUI 
3ROLF\
557VFDQEHDQHVVHQWLDOHOHPHQWLQSURPRWLQJTXDOLW\RIFDUHDQGSURPRWLQJ
SDWLHQWVDIHW\0RUHRYHUHVWDEOLVKLQJFOLQLFDOSURWRFROVRXWOLQLQJZULWWHQSROLFLHVDQG



SURFHGXUHVRID557FDQSURPRWHXQGHUVWDQGLQJRIWKHUROHRIWKHWHDP$FFRUGLQJWR
'HYLWDHWDO  DQG6WROOGRUI  WKHUHLVQRVWDQGDUGL]DWLRQRISUDFWLFHUHJDUGLQJ
D5576WUXFWXUHGDQGVWDQGDUGL]DWLRQRIWHDPUROHVDQGH[SHFWDWLRQVFDQLPSURYHWKH
RYHUDOODFWLRQDQGRXWFRPHRIWKHDSSURDFK .LUN 
(IIHFWLYHHGXFDWLRQDODQGVWDIIGHYHORSPHQWFODVVHVDUHHVVHQWLDODVSHFWLQ
SURPRWLQJNQRZOHGJHDQGSURYLGLQJQXUVHVZLWKDQXQGHUVWDQGLQJRIWKHUROHVDQG
IXQFWLRQVRIWKHWHDP .LUN )XUWKHUPRUHGHWDLOHGUHFRUGVZLOODVVLVWTXDOLW\
LPSURYHPHQWWRDPHQGQXUVLQJSROLFLHVDQGSURFHGXUHVWRSURPRWHTXDOLW\RIFDUH
6WROOGRUI  UHFRPPHQGHGPRWLYDWLQJSRVLWLYHRXWFRPHVE\OLQNLQJVWDIIHGXFDWLRQ
DQGWUDLQLQJWRVWDQGDUGL]DWLRQRI557SUDFWLFHV,QDGGLWLRQLQYROYLQJQDWLRQDO
RUJDQL]DWLRQVVXFKDV7-&,1+DQG$+54LQHVWDEOLVKLQJSROLFLHVFDQDVVLVWLQIXWXUH
UHVHDUFKDQGIXQGLQJRQ557V 6WROOGRUI 
3UDFWLFH
7KHERG\RIOLWHUDWXUHGHVFULELQJWKHLPSOHPHQWDWLRQRI557VLVJURZLQJ
UDSLGO\FRQILUPLQJWKHQHHGIRUVWUXFWXUHGVWUDWHJLHVDQGVWDIIWUDLQLQJWRUHGXFH
YLROHQFHLQKRVSLWDOVHWWLQJV 6KDSLUR 'RQDOGVRQ +RVSLWDOTXDOLILFDWLRQVRID
557YDU\VWDWHZLGHDQGWKHUHDUHQRFXUUHQWUHJXODWRU\DJHQFLHVUHTXLULQJD557EH
LPSOHPHQWHG1XUVHVZKRPDNHXSWKHWHDPVKRXOGEHNQRZOHGJHDEOHDQGFHUWLILHGLQ
&35DQGKDYHZHOOGHYHORSHGFRPPXQLFDWLRQVNLOOV$GGLWLRQDOVNLOOVLQFOXGH
DVVHVVPHQWVNLOOVGHFLVLRQPDNLQJVNLOOVDQGFOLQLFDOLQWHUYHQWLRQVNLOOV /HDFK 
0D\R 1XUVHVVKRXOGEHNQRZOHGJHDEOHRIWKHLUVFRSHRISUDFWLFHDVZHOODVWKH




SROLF\DQGSURFHGXUHIRUWKHUROHWKH\SOD\RQFHDFRGHLVDQQRXQFHG .LUN 
7KHVHDUHLPSRUWDQWDVSHFWVLQIRVWHULQJHIIHFWLYHWHDPZRUNDQGFRPPXQLFDWLRQ
6WXGLHVVKRZHGWKDWDV\VWHPDWLFDSSURDFKZLOOHQKDQFHFRPPXQLFDWLRQVNLOOV
FODULI\QXUVLQJUROHVWKURXJKXQGHUVWDQGLQJWKHVFRSHRISUDFWLFHDQGQXUWXUHWHDPZRUN
<YHWWH&DPSEHOO *RRGOHWW 7HDPGHEULHILQJLPPHGLDWHO\DIWHUDFRGHLVDQ
LPSRUWDQWLQWHUYHQWLRQWRREWDLQLPPHGLDWHIHHGEDFNWRLPSURYHHIIHFWLYHWHDP
IXQFWLRQLQJ7KHHYDOXDWLRQRIFOLQLFDOGDWDFDQEHXVHIXOLQSHUIRUPDQFHLPSURYHPHQW
FXOWLYDWLRQRIWHDPOHDUQLQJDQGPHDVXUHPHQWRIWKHHIIHFWLYHQHVVRIWKH557
2YHUDOOWKLVHYDOXDWLRQZLOOLPSURYHWKHTXDOLW\RIWKHZRUNDQGWHQVLRQDPRQJQXUVLQJ
VWDII /HDFK 0D\R 
:6+ZDVUHFHSWLYHRIWKLVSURMHFWDQGLWVILQGLQJV2QFHWKLV'13SURMHFWLV
FRPSOHWHG:6+¶VHGXFDWLRQDQGWUDLQLQJZLOOUHYLHZWKHILQGLQJVDQGPDNH
UHFRPPHQGDWLRQV7KHVHUHFRPPHQGDWLRQVZLOOEHHYDOXDWHGE\NH\VWDNHKROGHUVVXFK
DVWKHHWKLFVFRPPLWWHHDQGWKH([HFXWLYH6WDII&RPPLWWHH7KHVHDUHWKHVWDNHKROGHU
ZKRGHWHUPLQHLVDQHZSROLF\VKRXOGEHLPSOHPHQWHGRUXSGDWHG
5HVHDUFK
5HVHDUFKLVQHHGHGWRVHWVWDQGDUGVRIFDUHXVLQJWKHEHVWDYDLODEOHHYLGHQFH
0RUHRYHUWKLVZLOOVXSSRUWWKHIDFLOLWDWLRQRI557HYLGHQFHGEDVHGSROLFLHVDQG
SURFHGXUHV2UJDQL]DWLRQVDUHEOLQGZLWKRXWWKHXVHRIHYLGHQFHEDVHGSUDFWLFHVIRU
LPSOHPHQWDWLRQRI557V6WROOGRUI  FDOOHGWKLVW\SHRISUDFWLFH³DWULDODQGHUURU´
WKDWXOWLPDWHO\ZLOOEHFRVWO\DQGRIQRVLJQLILFDQFH0RUHVWXGLHVDUHQHHGHGUHJDUGLQJ
WKHFRVWHIIHFWLYHQHVVRI557,QDGGLWLRQFRQWLQXHGVWXGLHVRQWKHDSSURSULDWHQHVVRI



557XVHWKHFRPSRVLWLRQRIWKHWHDPVDQGWULJJHUVIRUDFWLYDWLRQDUHQHFHVVDU\
0RO\QHX[ 
6RFLDO&KDQJH
,PSOHPHQWLQJD557FUHDWHVVLJQLILFDQWVRFLDOFKDQJHWKURXJKLQFUHDVLQJ
XQGHUVWDQGLQJEHWZHHQVWDIIPHPEHUVUHVSRQVLEOHIRUDFWLYDWLQJHPHUJHQF\FRGHV
%UXFNHOO  IRXQGLPSOHPHQWLQJD557LVDPRGLILFDWLRQZLWKLQWKHRUJDQL]DWLRQ
WKDWUHTXLUHVDV\VWHPZLGHFKDQJHLQFXOWXUHUDWKHUWKDQDFOLQLFDOGHFLVLRQ/RXFNVHW
DO  UHFRPPHQGHGWKDWDOOQHZWHDPPHPEHUVNQRZH[SHFWDWLRQVRIWKHLUUROH
ZKHQUHVSRQGLQJWREHKDYLRUDOHPHUJHQFLHV,QSXWDQGIHHGEDFNLVLPSRUWDQWGXULQJ
WUDLQLQJDQGGHEULHILQJVHVVLRQVIRUHYDOXDWLQJWKHHIIHFWLYHQHVVRI557V7KXV
WUDLQLQJLQVHUYLFHVDQGGHEULHILQJDUHHVVHQWLDOIRUTXDOLW\LPSURYHPHQW,QVHUYLFHV
DORQHFDQFDXVHSRVLWLYHVRFLDOFKDQJHVLQKRVSLWDOHQYLURQPHQWVE\LPSURYLQJKXPDQ
DQGVRFLDOFRQGLWLRQVRQWUHDWPHQWZDUGV0RUHRYHUWKHVHFKDQJHVKHOSZLWKQXUVLQJ
SHUIRUPDQFHLPSURYHPHQWHIIRUWVDQGWKH\SURPRWHSHUFHSWLRQVRIZRUWKSHUFHSWLRQV
RIGLJQLW\DQGTXDOLW\RIFDUHIRUSDWLHQWV /RXFNVHWDO 



3URMHFW6WUHQJWKVDQG/LPLWDWLRQV
7KHSURMHFWILQGLQJVUHSUHVHQWWKHHYROXWLRQRIDQH[LVWLQJ557LQDQLQSDWLHQW
SV\FKLDWULFKRVSLWDO7KHLQFOXVLRQVRISURMHFWSDUWLFLSDQWVIURPDOOQXUVLQJZDUGVKHOSHG
DGGUHVVYDULDWLRQVWKDWPD\EHSUHVHQWLQVLPLODUVHWWLQJV7KHVWUXFWXUHRIDQ557YDULHV
DPRQJKHDOWKFDUHLQVWLWXWLRQVWKDWKDYHLPSOHPHQWHGVXFKWHDPV)RUWKLVSURMHFWDOO
OLFHQVHGVWDIIZHUHWUDLQHGWRUHVSRQGLQWKHHYHQWDFRGHZDVLQLWLDWHG6LQFHWKHQDWXUH
RIWKH557ZDVWRUHVSRQGWREHKDYLRUDOHPHUJHQFLHVWKHQXUVHUHVSRQGLQJWRVXFKFRGHV



YDULHGRQEDVHGRQWKHUHVSRQGLQJZDUGVWDELOLW\GXULQJWKHFRGHDQQRXQFHPHQW7KH
SV\FKLDWULFZDUGVWKHQXUVHVDUHUHVSRQGLQJIURPPD\KDYHDQHYHQWJRLQJRQPDNLQJWKH
ZDUGXQVWDEOHSUHYHQWLQJQXUVHVIURPSDUWLFLSDWLQJLQDFRGH
6WUHQJWKV
'DWDZHUHFROOHFWHGIURPDOOOLFHQVHGQXUVLQJSHUVRQQHO 51DQG/31 XQOLNH
PRVW557VWXGLHVZKRVHSDUWLFLSDQWVZHUHPDLQO\QXUVHVUHVSLUDWRU\WKHUDSLVWDQG
SK\VLFLDQV7KLVSURMHFWUHYLHZHGEHKDYLRUDOHPHUJHQFLHVZKHUHDVPRVWUHVHDUFKKDV
EHHQFRQGXFWHGWRUHYLHZPHGLFDOHPHUJHQFLHV
/LPLWDWLRQV
7KHSULPDU\OLPLWDWLRQRIWKLVSURMHFWZDVWKHVPDOOVDPSOHVL]H$FRQYHQLHQFH
VDPSOHRIQXUVHVPD\QRWSURYLGHHQRXJKHYLGHQFHWRUHSUHVHQWWKHIXOOVSHFWUXPRI
QXUVHV¶H[SHULHQFHVDQGNQRZOHGJHRI557V$QRWKHUOLPLWDWLRQGLVFRYHUHGDIWHUGDWD
FROOHFWLRQZDVWKHXVHRIWKHWHUP0(7$OWKRXJKQXUVHVZHUHLQVWUXFWHGWKDWWKLVSURMHFW
H[SORUHGSV\FKLDWULFHPHUJHQFLHVVRPHDQVZHUHGLQWHUPVRI0(7WRWKHTXHVWLRQVRQ
3DUWRIWKHTXHVWLRQQDLUH*HQHUDOL]DELOLW\ZDVOLPLWHGGXHWRWKHVPDOOVDPSOHVL]H
VLQJOHORFDWLRQDQGW\SHRIHPHUJHQF\FKRVHQ
5HFRPPHQGDWLRQVIRUUHPHGLDWLRQRIOLPLWDWLRQVLQIXWXUHZRUN
)XWXUHUHVHDUFKVKRXOGDGGUHVVYDULRXVWHDPVWUXFWXUHV5HFRPPHQGDWLRQVIRUWKH
SURMHFWRIQXUVHSHUFHSWLRQDQGNQRZOHGJHRI557VLQFOXGH  PRUHILHOGEDVHGUHVHDUFK
WRGHWHUPLQHWKHHIIHFWRILQLWLDWLQJD557LQDVHWWLQJQDwYHRILWVXVH  PRGLILFDWLRQRI
557WHDPUROHVDQGUHVSRQVLELOLWLHV  HGXFDWLRQDOLQVHUYLFHVGHWDLOLQJWHDPUROHVDQG



UHVSRQVLELOLWLHVDQG  TXDUWHUO\UHSRUWVWRGHWHUPLQHLILPSOHPHQWDWLRQRI557VLV
FOLQLFDOO\HIIHFWLYHDQGLQYHVWLJDWHLIEDUULHUVWRHIIHFWLYHQHVVVWLOOH[LVW
$QDO\VLVRI6HOI


7KH'13H[SHULHQFHKDVSUHSDUHGPHDVDVFKRODUDVDQDGYDQFHGSUDFWLFHQXUVH

DQGDVDSURMHFWGHYHORSHU7KRXJKWKHVHUROHV,KDYHEHHQJLYHQWKHRSSRUWXQLW\WREULQJ
DERXWPDQ\LQLWLDWLYHVWKURXJKRXWP\FRXUVHRISURMHFW$GGLWLRQDOO\,ZDVJLYHQWKH
RSSRUWXQLW\WRGHYHORSDSURMHFWWKDWPD\RQHGD\EHSDUWRIIXWXUHSURIHVVLRQDO
GHYHORSPHQWIRUQXUVHVZKRZRUNDW:6+)XWXUHSURIHVVLRQDOGHYHORSPHQWLQFOXGHV
HGXFDWLRQDOFRXUVHRQ557V
$VVFKRODU
7KH'13SURJUDPKDVEHWWHUSUHSDUHGPHDVDQDGYDQFHGSUDFWLFHQXUVHQXUVH
OHDGHUDQGLQLWLDWRURISUDFWLFHLQTXLU\,IHHOPRUHFRPSHWHQWWRHQWHUWKHSROLWLFDODUHQD
DWWKHORFDOVWDWHDQGQDWLRQDOOHYHOVUHJDUGLQJP\DUHDRIQXUVLQJH[SHUWLVH$VD
VFKRODU,DPPRUHDOHUWWRWKHVNLOOVDQGFDSDFLW\LWWDNHVWREULQJLVVXHVRIVSHFLDO
LQWHUHVWLQWRQXUVLQJVXFKDVWKLVSURMHFW$JUHDWKRQRUDVDQXUVHVFKRODULVJUDGXDWLQJ
IURPWKH'13SURJUDPSXEOLVKLQJWKHILQGLQJVRIWKLVSURMHFWIRUWKHQH[WJHQHUDWLRQRI
QXUVHVWRUHDGDQGSUHSDULQJQXUVHVIRUWKHGHPDQGVRIWKHLQFUHDVLQJO\FRPSOH[
KHDOWKFDUHV\VWHP
$VSUDFWLWLRQHU
,IHHOWKLVSURMHFWDVZHOODVWKLVSURJUDPKDVVWUHQJWKHQHGP\QXUVLQJVNLOOVLQ
WKHDUHDVRIOHDGHUVKLSQXUVLQJHWKLFVDQGQXUVLQJHPSRZHUPHQW$VDQXUVHSUDFWLWLRQHU
,FDQQRZVHHWKHELJJHUSLFWXUHRIKRZQXUVLQJILWVLQWRKHDOWKFDUHGHOLYHU\DQGLWV



SROLWLFV,IHHO,KDYHDEHWWHUZRUNLQJUHODWLRQVKLSZLWKDOOP\FROOHDJXHVERWKFOLQLFDO
DQGQRQFOLQLFDOWKURXJKWKHNQRZOHGJHJDLQHGIURPWKHFRXUVHVLQZKLFK,ZDVHQUROOHG
/LNHZLVH,DPPRUHIRFXVHGRQFULWLFDOO\DSSUDLVLQJDQGWUDQVODWLQJHYLGHQFHLQWRSUDFWLFH
$VSURMHFWGHYHORSHU
,ZRXOGOLNHWRGHYHORSDQHGXFDWLRQDOFODVVRQ557VLQFOXGLQJMRE
UHVSRQVLELOLWLHVDQGZDUQLQJVLJQVRIGHWHULRUDWLQJSDWLHQWV0RUHRYHU,WKLQNDOOVWDII
LQYROYHGZLWKPHQWDOO\LOOSDWLHQWVVKRXOGEHHGXFDWHGRQSV\FKLDWULFGLDJQRVHV7KLV
ZLOOLQFOXGHGSUHVHQWDWLRQGHVFULSWLRQVDQGVFHQDULRVRIGLIIHUHQWSDWLHQWSHUVRQDOLWLHVDQG
EHKDYLRUVDVZHOODVKDQGVRQH[DPSOHVRIGHHVFDODWLRQDQGFRPPXQLFDWLRQWHFKQLTXHV
XVHGZKHQUHVSRQGLQJWREHKDYLRUDOHPHUJHQFLHV
:KDWGRHVWKLVSURMHFWPHDQIRUIXWXUHSURIHVVLRQDOGHYHORSPHQW"
7KHILQGLQJVRIWKLVSURMHFWZLOOKHOSXSGDWHWKHFXUUHQWVWDQGDUGVRIFDUHDQGZLOO
VXSSRUWWKHDGRSWLRQRIIXWXUH557LQLWLDWLYHV,QLWLDWLYHVZLOOLQFOXGHEHJLQQLQJD557
HGXFDWLRQDQGWUDLQLQJFODVVIRUHPHUJHQFLHVFRPPXQLFDWLRQWUDLQLQJDQGHGXFDWLRQRQ
PHQWDOLOOQHVVDQGGHHVFDODWLRQWHFKQLTXHV)XUWKHUPRUHDSLORWSURMHFWRILQGLYLGXDOV
DVVLJQHGWRD557FRXOGEHLQLWLDWHGWRLPSURYHSUDFWLFHH[SHUWLVHDQGDFFHOHUDWHWKH
WUDQVODWLRQRIHYLGHQFHLQWRSUDFWLFH
6XPPDU\DQG&RQFOXVLRQV


7KHGDWDFROOHFWHGUHYHDOHGWKDWQXUVHVDUHNQRZOHGJHDEOHDERXWWKHLUUROHVGXULQJ

DFRGHHYHQW1XUVHVZHUHDEOHWRUHFRJQL]HSDWLHQWVZKRZHUHGHWHULRUDWLQJDQGZRXOG
UHVSRQGTXLFNO\WRGHHVFDODWHDQHPHUJHQF\1XUVHSHUFHSWLRQVRIFDOOLQJDFRGH
YDULHGIURPWKHVWDIIZKRZHUHXQIDPLOLDUZLWKWKHSDWLHQWWRDQRYHUZKHOPLQJ



DEXQGDQFHRIVWDIIZKRUHVSRQGVWRWKHFRGHHYHQW2YHUDOOQXUVHVZHUHVDWLVILHGZLWK
WKHFXUUHQWV\VWHPKRZHYHUIHOWWKHUHZHUHFKDOOHQJHVLQFDOOLQJDFRGH&KDOOHQJHV
LQFOXGHGIDPLOLDULW\RIWKHSDWLHQWDQGZDUGVWDELOLW\WKURXJKRXWWKHKRVSLWDO
)XUWKHUPRUHQXUVHVQHHGWRXQGHUVWDQGVLJQVRIHVFDODWLRQDQGVWUDWHJLHVWRWDNHWR
GHHVFDODWHDSRWHQWLDOO\YRODWLOHSDWLHQW


,WLVUHFRPPHQGHGWKDWIXUWKHUUHVHDUFKEHGRQHLQWKHDUHDRIFRGHVIRU

SV\FKLDWULFHPHUJHQFLHV'HVSLWHGHHVFDODWLRQWHFKQLTXHV:6+¶VUDSLGUHVSRQVHWHDP
IRUSV\FKLDWULFHPHUJHQFLHVFRQWLQXHVWRHYROYHLQWKLVFRPSOH[KHDOWKFDUHHQYLURQPHQW
1XUVHPXVWEHHGXFDWHGRQWKHLUUROHGXULQJDFRGHWKHUHDVRQVIRUFDOOLQJDFRGHDQG
WKHFRPPXQLFDWLRQVNLOOVHIIHFWLYHLQFRGHVLWXDWLRQVIRUHQKDQFLQJRXWFRPHV,WLV
UHFRPPHQGDQHGXFDWLRQDOLQVHUYLFHWRFODULI\WKHUROHDQGH[SHFWDWLRQV




6HFWLRQ6FKRODUO\3URGXFW
7KHVWXGHQWVXEPLWWHGDSRVWHUSUHVHQWDWLRQIRU:6+QXUVHVWRUHYLHZGXULQJ1DWLRQDO
1XUVHV:HHN0D\)RUGHWDLOHGGLDJUDPRIWKHSRVWHUSUHVHQWDWLRQVHH
$SSHQGL[0




5HIHUHQFHV
$JHQF\IRU+HDOWKFDUH5HVHDUFKDQG4XDOLW\  5DSLGUHVSRQVHWHDPV5HWULHYHG
IURPKWWSSVQHWDKUTJRYSULPHUDVS["SULPHU,' 
$JHQF\IRU+HDOWKFDUH5HVHDUFKDQG4XDOLW\  &ULVLVSUHYHQWLRQWHDPFDOPV
DJLWDWHGSDWLHQWVLQSV\FKLDWULFXQLWVOHDGLQJWRDUHGXFWLRQLQWKHXVHRIUHVWUDLQWV
DQGVHFOXVLRQDQGIHZHULQMXULHV5HWULHYHGIURP
KWWSZZZLQQRYDWLRQVDKUTJRYFRQWHQWDVS["LG 
%DJVKDZ60RQGRU(6FRXWHQ&0RQWJRPHU\&6ODWHU0DF/HDQ/-RQHV
'«&DSLWDO+HDOWK0HGLFDO(PHUJHQF\7HDP,QYHVWLJDWRUV  $VXUYH\RI
QXUVHVµEHOLHIVDERXWWKHPHGLFDOHPHUJHQF\V\VWHPLQD&DQDGLDQWHUWLDU\
KRVSLWDO$PHULFDQ-RXUQDORI&ULWLFDO&DUH  
GRLDMFF
%HOORPR5*ROGVPLWK'8FKLQR6%XFNPDVWHU-+DUW*2SGDP+«%HOORPR
5  3URVSHFWLYHFRQWUROOHGWULDORIHIIHFWRIPHGLFDOHPHUJHQF\WHDPRQ
SRVWRSHUDWLYHPRUELGLW\DQGPRUWDOLW\UDWHV&ULWLFDO&DUH0HGLFLQH

%HQLQ$/%RUJVWURP&3-HQT*<5RXPDQLV6$ +RUZLW]/, 2FWREHU 
5HSXEOLVKHG'HILQLQJLPSDFWRIDUDSLGUHVSRQVHWHDP4XDOLWDWLYHVWXG\ZLWK
QXUVHVSK\VLFLDQVDQGKRVSLWDODGPLQLVWUDWRUV3RVWJUDGXDWH0HGLFDO-RXUQDO
  GRLSRVWJUDGPHGMUHS
%URZQ6$QGHUVRQ0 +LOO3  5DSLGUHVSRQVHWHDPLQDUXUDOKRVSLWDO
&OLQLFDO1XUVH6SHFLDOLVWGRL185RERLHIE



%UXFNHOO-  (YLGHQFHEDVHPHGLFLQHDQGUDSLGUHVSRQVHWHDPLPSOHPHQWDWLRQ
0F*LOO-RXUQDORI0HGLFLQH  ±
%XLVW0'0RRUH*(%HUQDUG6$:D[PDQ%$QGHUVRQ-1 1JX\HQ7
9  (IIHFWVRIDPHGLFDOHPHUJHQF\WHDPRQUHGXFWLRQRILQFLGHQFHRIDQG
PRUWDOLW\IURPXQH[SHFWHGFDUGLDFDUUHVWVLQKRVSLWDO3UHOLPLQDU\VWXG\%0-
S
&HQWHURI'LVHDVH&RQWURO &'&   &'&0HQWDOLOOQHVVVXUYHLOODQFH5HWULHYHG
IURPKWWSZZZFGFJRYPHQWDOKHDOWKVXUYHLOODQFH
&OHPHQWV+  0HGVXUJQXUVHVKROGLQIRUPDWLRQYLWDOWRDSDWLHQW VRXWFRPHLQD
UDSLGUHVSRQVH$GYDQFHIRU1XUVHV  5HWULHYHGIURP
KWWSFFQDDFQMRXUQDOVRUJFRQWHQWIXOO
&UDZIRUG+  3UDFWLFH:KDWZLOOFKDQJHLQQXUVLQJSUDFWLFHRYHUWKHQH[WILYH
\HDUV"1XUVLQJ/HDGHUVKLS  GRLFMQO
&ULVLV3UHYHQWLRQ,QWHUYHQWLRQ  1RQYLROHQWFULVLVLQWHUYHQWLRQ0LOZDXNHH:,
$XWKRU
'DFH\00LU]D(:LOFR[9'RKHUW\00HOOR-%R\HU$«%DXWH5  
7KHHIIHFWRIDUDSLGUHVSRQVHWHDPRQPDMRUFOLQLFDORXWFRPHPHDVXUHLQD
FRPPXQLW\KRVSLWDO&ULWLFDO&DUH0HGLFLQH  
'DIIXUQ./HH$+LOOPDQ.%LVKRS) %DXPDQ$  'RQXUVHVNQRZ
ZKHQWRVXPPRQHPHUJHQF\DVVLVWDQFH",QWHQVLYHDQG&ULWLFDO&DUH1XUVLQJ
  GRL  




'H9LWD0$%UDLWKZDLWH560DKLGKDUD56WXDUW6)RUDLGD0 6LPPRQV5
/  8VHRIPHGLFDOHPHUJHQF\WHDPUHVSRQVHVWRUHGXFHKRVSLWDO
FDUGLRSXOPRQDU\DUUHVWV4XDOLW\DQG6DIHW\LQ+HDOWK&DUH  
'RQWMH.  (YLGHQFHEDVHGSUDFWLFH8QGHUVWDQGLQJWKHSURFHVV7RSLFVLQ
$GYDQFHG3UDFWLFH1XUVLQJH-RXUQD  
'RQDW'  $QDQDO\VLVRIVXFFHVVIXOHIIRUWVWRUHGXFHWKHXVHRIVHFOXVLRQDQG
UHVWUDLQWDWDSXEOLFSV\FKLDWULFKRVSLWDO3V\FKLDWU\6HUYLFHV
,QVWLWXWHIRU+HDOWKFDUH,PSURYHPHQW QG (VWDEOLVKDUDSLGUHVSRQVHWHDP5HWULHYHG
IURP
KWWSZZZLKLRUJNQRZOHGJH3DJHV&KDQJHV(VWDEOLVKD5DSLG5HVSRQVH7HDPDVS
[
,QVWLWXWHIRU+HDOWKFDUH,PSURYHPHQW -XQH 6%$5WHFKQLTXHIRU
FRPPXQLFDWLRQ$VLWXDWLRQDOEULHILQJPRGHO 6%$5 5HWULHYHGIURP
KWWSZZZLKLRUJNQRZOHGJH3DJHV7RROV6%$57HFKQLTXHIRU&RPPXQLFDWLRQ$
6LWXDWLRQDO%ULHILQJ0RGHODVS[
)DZFHWW- *DULW\-  &KDSWHU5HVHDUFKDQGHYLGHQFHEDVHGQXUVLQJ
SUDFWLFH,Q(YDOXDWLQJ5HVHDUFKIRU(YLGHQFH%DVHG1XUVLQJ SS 
3KLODGHOSKLD3$)$'DYLV
)HUJXVRQ- 0DUFK &RQH\,VODQGUHGXFHVUHVWUDLQWXVHLQEHKDYLRUDOKHDOWK
SDWLHQWV5HWULHYHGIURP
KWWSQHZVQXUVHFRPDUWLFOH1<




+RVSLWDO5DSLG5HVSRQVH7HDP QG 'HILQLWLRQVQHW5HWULHYHG-DQXDU\IURP
KWWSZZZGHILQLWLRQVQHWGHILQLWLRQKRVSLWDOUDSLGUHVSRQVHWHDP
-RKQVRQ0 'HODQH\.  .HHSLQJWKHXQLWVDIH7KHDQDWRP\RIHVFDODWLRQ
-RXUQDORIWKH$PHULFDQ3V\FKLDWULF1XUVHV$VVRFLDWLRQ  
-RQHV'$'H9LWD0$ %HOORPR5  5DSLGUHVSRQVHWHDPV7KH1HZ
(QJODQG-RXUQDORI0HGLFLQH  ±GRL1(-0UD
-RQLNDV$&RRN-5RVHQ&/DULV$ .LP-  $SURJUDPWRUHGXFHXVHRI
SK\VLFDOUHVWUDLQWLQSV\FKLDWULFLQSDWLHQWIDFLOLWLHV3V\FKLDWULF6HUYLFHV
5HWULHYHGIURPKWWSZZZQFELQOPQLKJRYSXEPHG
.LQJ(+RUYDWK5 6KXONLQ'  (VWDEOLVKLQJDUDSLGUHVSRQVHWHDP 557 LQ
DQDFDGHPLFKRVSLWDO2QH\HDUH[SHULHQFH-RXUQDORI+RVSLWDO0HGLFLQH
GRLMKP
.LUN7  5DSLGUHVSRQVHWHDPVLQKRVSLWDOV,PSURYLQJTXDOLW\RIFDUHIRUSDWLHQWV
DQGTXDOLW\RIWKHZRUNHQYLURQPHQWIRUQXUVLQJVWDII+ROLVWLF1XUVLQJ3UDFWLFH
  ±
/HDFK/ 0D\R0  5DSLGUHVSRQVHWHDPV4XDOLWDWLYHDQDO\VLVRIWKHLU
HIIHFWLYHQHVV$PHULFDQ$VVRFLDWLRQRI&ULWLFDO&DUH1XUVHV  
GRLDMFF
/HDFK/0D\R0 2 5RXUNH0  +RZ51VUHVFXHSDWLHQWV$TXDOLWDWLYH
VWXG\RI51V SHUFHLYHGLQYROYHPHQWLQUDSLGUHVSRQVHWHDPV4XDOLW\DQG6DIHW\
LQ+HDOWK&DUHGRLTVKF




/RXFNV-5XWOHGJH'1+DWFK% 0RUULVRQ9  5DSLGUHVSRQVHWHDPIRU
EHKDYLRUDOHPHUJHQFLHV-RXUQDORIWKH$PHULFDQ3V\FKLDWULF1XUVHV$VVRFLDWLRQ
  GRL
0RO\QHX[-  'RUDSLGUHVSRQVHWHDPVVDYHOLYHV"$-1  5HWULHYHG
IURPGRL1$-
1DWLRQDO$OOLDQFHRQ0HQWDO,OOQHVV 1$0,  QG 0HQWDOKHDOWK5HWULHYHGIURP
KWWSZZZQDPLRUJWHPSODWHFIP"VHFWLRQ $ERXWB0HQWDOB,OOQHVV
3XVDWHUL03ULRU0 .LHO\6  7KHUROHRIWKHQRQ,&8VWDIIQXUVHRQD
PHGLFDOHPHUJHQF\WHDP3HUFHSWLRQVDQGXQGHUVWDQGLQJ$-1  


GRL1$-

3HQD0$UWLD05XL](/RUGDGHORV5LRV02UWHJD$ 0HORQ)  
(,&6 ([WHQGHG,QWHQVLYH&DUH6HUYLFH /RRNLQJRXWVLGHWKH,&80HG
,QWHQVLYD  
3ROLW'  6WDWLVWLFVDQGGDWDDQDO\VLVIRUQXUVLQJUHVHDUFK QGHG 8SSHU6DGGOH
5LYHU1-3HDUVRQ(GXFDWLRQ
5RFKH0'LHUV''XIILHOG& &DWOLQJ3DXOO&  9LROHQFHWRZDUGQXUVHV
WKHHQYLURQPHQWDQGSDWLHQWRXWFRPHV-RXUQDORI1XUVLQJ6FKRODUVKLS  
GRLM[
5XWOHGJH':LFNPDQ.'UDNH':LQRNXU( /RXFNV-  ,QVWUXPHQW
YDOLGDWLRQ+RVSLWDOQXUVHSHUFHSWLRQVRIWKHLUEHKDYLRUDOKHDOWKFDUHFRPSHWHQF\
-RXUQDORI$GYDQFHG1XUVLQJ  GRLM
[



6DODPRQVRQ<&DQ+HHUH%(YHUHWW% 'DYLGVRQ3  9RLFHVIURPWKH
IORRU1XUVHV¶3HUFHSWLRQVRIWKHPHGLFDOHPHUJHQF\WHDP,QWHQVLYHDQG&ULWLFDO
&DUH1XUVLQJGRLMLFFQ
6KDSLUR6'RQDOGVRQ1 6FRWW0  5DSLGUHVSRQVHWHDPVVHHQWKURXJKWKH
H\HVRIWKHQXUVH$PHULFDQ-RXUQDORI1XUVLQJ  
GRL1$-
6LQJK6 QG 7KH6FDUERURXJK+RVSLWDOODXQFKHV0HQWDO+HDOWK&RPPXQLW\
6+0+& 5HWULHYHGIURPKWWSZZZKRVSLWDOQHZVFRPWKHVFDUERURXJK
KRVSLWDOODXQFKHVPHQWDOKHDOWKFRPPXQLW\FULVLVUHVSRQVHWHDP
6WROOGRUI'  5DSLGUHVSRQVHWHDPV3ROLF\LPSOLFDWLRQVDQGUHFRPPHQGDWLRQVIRU
IXWXUHUHVHDUFK-RXUQDORI1XUVLQJ/DZ  GRL

7HUU\$-  &OLQLFDOUHVHDUFKIRUWKHGRFWRURIQXUVLQJSUDFWLFH6XGEXU\0$
-RQHV %DUWOHWW/HDUQLQJ
7KH-RLQW&RPPLVVLRQ 7-&   QDWLRQDOSDWLHQWVDIHW\JRDOV%HKDYLRUDO
KHDOWKFDUH5HWULHYHGIURP
KWWSZZZMRLQWFRPPLVVLRQRUJVWDQGDUGVBLQIRUPDWLRQQSVJVDVS[

7KH-RLQW&RPPLVVLRQ  3DWLHQWFHQWHUHGFRPPXQLFDWLRQVWDQGDUGVIRUKRVSLWDOV
5HWULHYHGIURP
KWWSZZZMRLQWFRPPLVVLRQRUJDVVHWV55HSRUW,VVXH
3')




7KH1DWLRQDO,QVWLWXWHIRU0HQWDO+HDOWK 1,0+  QG 0HQWDOKHDOWKVWDWLVWLFV
5HWULHYHGIURPKWWSZZZQLPKQLKJRYVWDWLVWLFVLQGH[VKWPO
7KRPDV.)RUFH05DVPXVVHQ''RGG' :KLOLGLQ6  5DSLG
UHVSRQVHWHDP&KDOOHQJHVVROXWLRQVEHQHILWV&ULWLFDO&DUH1XUVH  
7LWOHU0*.OHLEHU&6WHHOPDQ95DNHO%$%XGUHDX*(YHUHWW/4
*RRGH7  7KH,RZDPRGHORIHYLGHQFHEDVHGSUDFWLFHWRSURPRWHTXDOLW\
FDUH&ULWLFDO&DUH1XUVLQJ&OLQLFVRI1RUWK$PHULFD
:DOGHQ8QLYHUVLW\  '13SURMHFWSODQ5HWULHYHGIURP
KWWSVFODVVZDOGHQXHGXZHEDSSVSRUWDOIUDPHVHWMVS"WDEBWDEBJURXSBLG BB X
UO )ZHEDSSV)EODFNERDUG)H[HFXWH)ODXQFKHU)W\SH'&RXUVH
LG'BBXUO'
:DWHUV1+DOO:%URZQ+(VSH]DO+ 3DOPHU/  3HUFHSWLRQVRI
&DQDGLDQODERUDQGGHOLYHU\QXUVHVDERXWLQFLGHQWUHSRUWLQJ$TXDOLWDWLYH
GHVFULSWLYHIRFXVJURXSVWXG\,QWHUQDWLRQDO-RXUQDORI1XUVLQJ6WXGLHV  
±
:HVWHUQ6WDWH+RVSLWDO :6+   0HGLFDODQGSV\FKLDWULFHPHUJHQFLHV
+RSNLQVYLOOH.<$XWKRU
:HVWHUQ6WDWH+RVSLWDO :6+   0HGLFDODQGSV\FKLDWULFHPHUJHQFLHV
+RSNLQVYLOOH.<$XWKRU
:LOOLDPV'1HZPDQ$-RQHV& :RRGDUG%  1XUVHV¶SHUFHSWLRQVRIKRZ
UDSLGUHVSRQVHWHDPVDIIHFWWKHQXUVHWHDPDQGV\VWHP-RXUQDO1XUVH&DUH
4XDOLW\  GRL1&4EHI



:\QQ-  7KHIURQWOLQHRISDWLHQWVDIHW\6WDIIQXUVHV DFWLRQVDQGSHUFHSWLRQVLQ
UDSLGUHVSRQVHWHDPFDOOV*UHHQYLOOH1&$XWKRU
:\QQ-(QJHONH0 6ZDQVRQ0  7KHIURQWOLQHRISDWLHQWVDIHW\6WDII
QXUVHVDQGUDSLGUHVSRQVHWHDPFDOOV4XDOLW\0DQDJHPHQWLQ+HDOWK&DUH  
GRL40+
<YHWWH%HUWDXW<&DPSEHOO$ *RRGOHWW'  ,PSOHPHQWLQJDUDSLGUHVSRQVH
WHDPXVLQJDQXUVHWRQXUVHFRQVXOWDSSURDFK-RXUQDORI9DVFXODU1XUVLQJ
  ±







$SSHQGL[$



W,^ϭ͗zĞůůŝŶŐ͕
ƐĐƌĞĂŵŝŶŐ͕
ƚŚƌĞĂƚĞŶŝŶŐ͕
ĚĞŵĂŶĚŝŶŐ͕Žƌ
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W,^Ϯ͗dĂůŬŝŶŐ
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ĂŐĂŝŶƐƚƚŚĞŝƌǁŝůů͘

W,^ϯ͗^ƉŝƚƚŝŶŐ͕
ĂƐƐĂƵůƚŝŶŐƐĞůĨ͕
ŽƚŚĞƌƐ͕ŽƌŽďũĞĐƚƐďǇ
ŚŝƚƚŝŶŐ͕ŬŝĐŬŝŶŐ͕Žƌ
ƚŚƌŽǁŝŶŐŽďũĞĐƚƐ
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5$3,'5(63216(7($06859(<
3DUW'HWDLOHG5HVSRQVHVWR0HGLFDO(PHUJHQF\7HDP 0(7 %DFNJURXQG
([SHULHQFH4XHVWLRQV
 $UH\RXIDPLOLDUZLWKWKH0(7"


D+DYH\RXHYHUEHHQKHVLWDQWWRFDOODFRGH"

D <HV

D <HV

E 1R

E 1R



$WKLUHZHUH\RXDZDUHRIWKH0(7"

E,I\HVZK\"

D<HV

D SDWLHQWVHYHULW\XQFOHDU

E1R

E VWDIIPHPEHUGLVFRXUDJHG



F SK\VLFLDQGLVFRXUDJHG
G RWKHU


D+DYH\RXHYHUEHHQFDOOHGWRDQ0(7
SHUVRQDOO\"
D<HV

+DYH\RXHYHUSDUWLFLSDWHGLQD0(7"
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$SSHQGL[(

3DUW/LNHUW$JUHHPHQW6FDOH
'HWDLOHG5HVSRQVHVWR0HGLFDO(PHUJHQF\7HDP 0(7 3DUWLFLSDWLRQ4XHVWLRQV
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'LVDJUHH  

0\NQRZOHGJHRI
WKHSDWLHQWVDIIHFWV
KRZZHOO,
SDUWLFLSDWH
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KDYHUHFHLYHGRQ
FRGHVKDVKHOSHGPH
SHUIRUPHIIHFWLYHO\











,WKLQNDUDSLG
UHVSRQVHWHDP
LPSURYHVSDWLHQW
RXWFRPH"
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LQDFRGHHYHQW
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LPSURYHVZRUNLQJ
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$SSHQGL[)
3DUW'HWDLOHG5HVSRQVHVWR0HGLFDO(PHUJHQF\7HDP 0(7 3DUWLFLSDWLRQ2SHQ
5HVSRQVH4XHVWLRQV
:KDWUHDVRQVZRXOGFDXVH\RXWREHKHVLWDQWWRFDOODFRGH"
:KDWGR\RXFRQVLGHUDFRGHHYHQW"
:KHQGR\RXNQRZWRFDOODFRGH DUHWKHLUFKDOOHQJHV"
:KRLVLQYROYHGLQWKHFRGH"
:KDWLVWKHQXUVH¶VMRELQWKHHYHQWRIDFRGH"
:KDWLV\RXUOHYHORIFRPIRUWLQFDULQJIRUSV\FKLDWULFHPHUJHQWSDWLHQWV"
'HVFULEHWKHUDSSRUWEHWZHHQWKHQXUVLQJVWDIIDQGDOOWKRVHZKRUHVSRQG"

$GGLWLRQDO&RPPHQWV 




































































$SSHQGL[*


,QYLWDWLRQWR3DUWLFLSDWHLQD
1XUVH6XUYH\FRQFHUQLQJD5$3,'
5(63216(7($0IRU(PHUJHQFLHV
7KLVVXUYH\ZLOOEHDQH[FHOOHQWRSSRUWXQLW\WRGLVFXVV\RXUSHUFHSWLRQDQG
NQRZOHGJHZKHQUHVSRQGLQJWRDFRGH

:KDWLV\RXUUROH":KDWDUH\RXUEDUULHUV"
6XUYH\VZLOOEH$QRQ\PRXV
5693DQGTXHVWLRQV
.LPEHUO\&HFLO5LGGOH'136$351)13%&
:HVWHUQ6WDWH+RVSLWDO




$SSHQGL[+
'HDU)HOORZ1XUVH
,DPLQWHUHVWHGLQ\RXUWKRXJKWVDQGSHUFHSWLRQVRIDUDSLGUHVSRQVHWHDP$VSDUWRIDQHIIRUWWR
REWDLQLQIRUPDWLRQDQGNQRZOHGJHIRUP\'RFWRURI1XUVLQJ3UDFWLFH '13 SURMHFW,DPDVNLQJ
QXUVHVIRUIHHGEDFNDQGJXLGDQFH,DPLQYLWLQJQXUVHVWRSDUWLFLSDWHLQWKLVSURFHVVE\
SDUWLFLSDWLQJLQDSDUWVXUYH\WRGHWHUPLQHWKHQXUVHNQRZOHGJHDQGSHUFHSWLRQVRID5DSLG
5HVSRQVH7HDPDWWKLVLQSDWLHQWSV\FKLDWULFIDFLOLW\,DPIRFXVLQJRQEHKDYLRUDOHPHUJHQFLHV


,SODQWRGLVWULEXWHVXUYH\VDW:HVWHUQ6WDWH+RVSLWDO :6+ EHIRUHRUDWWKHHQGRI\RXU

VKLIW7KHVXUYH\VKRXOGWDNHDERXWPLQXWHVWRFRPSOHWH'XULQJWKLVWLPH,ZLOOEULHIO\
UHYLHZWKHVXUYH\DQGDQVZHUDQ\TXHVWLRQV&RPSOHWHGVXUYH\VPXVWEHSODFHGLQSURYLGHG
VHDOHGHQYHORSHVDQGSODFHGLQDGHVLJQDWHGER[)HHOIUHHWRZULWHDQ\FRPPHQWV\RXIHHO
UHOHYDQWWRDUDSLGUHVSRQVHWHDP$WQRWLPHZLOO\RXUQDPHDSSHDURQDQRIILFLDOGRFXPHQW
DVVRFLDWHGZLWKWKLVVXUYH\$OOUHVSRQVHVZLOOEHFRQILGHQWLDO%\DWWHQGLQJDQGSDUWLFLSDWLQJLQ
WKLVVXUYH\\RXZLOOEHJLYLQJ\RXULQIRUPHGFRQVHQW SHUPLVVLRQ 7KHUHLVQRFRPSHQVDWLRQIRU
SDUWLFLSDWLQJ
,I\RXKDYHDQ\TXHVWLRQVSOHDVHHPDLO'U$QGUHD-HQQLQJV'133URIHVVRU:DOGHQ
8QLYHUVLW\FRQFHUQLQJTXHVWLRQVDERXWULJKWVRISDUWLFLSDWLRQ3OHDVHNQRZWKDWFRPSOHWLQJWKLV
VXUYH\LPSOLHVFRQVHQWRUSHUPLVVLRQWRSDUWLFLSDWHLQWKLVSURMHFW
6LQFHUHO\

.LPEHUO\&HFLO5LGGOH'136061$351)13%&







$SSHQGL[,







$SSHQGL[-
&216(17)250



<RXDUHLQYLWHGWRWDNHSDUWLQDSURMHFWRI1XUVHV¶.QRZOHGJHDQG3HUFHSWLRQVRI5DSLG
5HVSRQVH7HDPV 3V\FKLDWULF%HKDYLRUDOHPHUJHQFLHV 7KHUHVHDUFKHULVLQYLWLQJ
DYDLODEOH51DQG/31¶VWREHLQWKHSURMHFW7KLVIRUPLVSDUWRIDSURFHVVFDOOHG
³LQIRUPHGFRQVHQW´WRDOORZ\RXWRXQGHUVWDQGWKLVSURMHFWEHIRUHGHFLGLQJZKHWKHUWR
WDNHSDUW



7KLVSURMHFWLVEHLQJFRQGXFWHGE\DUHVHDUFKHUQDPHG.LPEHUO\&HFLO5LGGOHZKRLV
DGRFWRUDOVWXGHQWDW:DOGHQ8QLYHUVLW\<RXPD\DOUHDG\NQRZWKHUHVHDUFKHUDVDP
$351EXWWKLVSURMHFWLVVHSDUDWHIURPWKDWUROH



%DFNJURXQG,QIRUPDWLRQ



7KHSXUSRVHRIWKLVSURMHFWLVWRH[SORUHWKHQXUVHV¶NQRZOHGJHDQGSHUFHSWLRQVRI
5DSLG5HVSRQVH7HDPV5HODWHGREMHFWLYHVLQFOXGHGHWHUPLQLQJFKDUDFWHULVWLFVRID
VXFFHVVIXO557VSHFLILFDOO\H[SORULQJWKHUROHRIWKHQXUVHRQWKHWHDPVDQG
GHWHUPLQLQJFKDOOHQJHVDVVRFLDWHGZLWKDFWLYDWLQJD5577KHTXHVWLRQVDUHGHVLJQHG
WRGHWHUPLQHWKHQXUVHV¶NQRZOHGJHDQGSHUFHSWLRQRIDFRGHHYHQWWKHUROHVWKH\
SOD\DQGWKHFKDOOHQJHVWKH\HQFRXQWHU



3URFHGXUHV



,I\RXDJUHHWREHLQWKLVSURMHFW\RXZLOOEH
DVNHGWR&RPSOHWHDSDUW
GHVFULSWLYHTXHVWLRQQDLUH

3ODFH\RXUVHDOHGPDQLODHQYHORSHLQDGHVLJQDWHGER[SURYLGHGWKDW,
SURYLGH



+HUHDUHVRPHVDPSOHTXHVWLRQV


:KDWUHDVRQVZRXOGFDXVH\RXWREHKHVLWDQWWRFDOODFRGH"











:KDWGR\RXFRQVLGHUDFRGHHYHQW"
:KHQGR\RXNQRZWRFDOODFRGH DUHWKHLUFKDOOHQJHV"
:KRLVLQYROYHGLQWKHFRGH"
:KDWLVWKHQXUVH¶VMRELQWKHHYHQWRIDFRGH"
:KDWLV\RXUOHYHORIFRPIRUWLQFDULQJIRUSV\FKLDWULFHPHUJHQWSDWLHQWV"
'HVFULEHWKHUDSSRUWEHWZHHQWKHQXUVLQJVWDIIDQGDOOWKRVHZKRUHVSRQG"

9ROXQWDU\1DWXUHRIWKH3URMHFW






7KLVSURMHFWLVYROXQWDU\(YHU\RQHZLOOUHVSHFW\RXUGHFLVLRQRIZKHWKHURUQRW\RX
FKRRVHWREHLQWKHSURMHFW1RRQHDW:HVWHUQ6WDWH+RVSLWDO :6+ ZLOOWUHDW\RX
GLIIHUHQWO\LI\RXGHFLGHQRWWREHLQWKHSURMHFW,I\RXGHFLGHWRMRLQWKHSURMHFWQRZ\RX
FDQVWLOOFKDQJH\RXUPLQGODWHU<RXPD\VWRSDWDQ\WLPH


5LVNVDQG%HQHILWVRI%HLQJLQWKH3URMHFW



%HLQJLQWKLVW\SHRISURMHFWLQYROYHVVRPHULVNRIWKHPLQRUGLVFRPIRUWVWKDWFDQEH
HQFRXQWHUHGLQGDLO\OLIHVXFKDVDQ[LHW\RUVWUHVV%HLQJLQWKLVSURMHFWZRXOGQRWSRVHULVN
WR\RXUVDIHW\RUZHOOEHLQJ5HVHDUFKLVQHHGHGWRVHWVWDQGDUGVRIFDUHXVLQJWKHEHVW
DYDLODEOHHYLGHQFH0RUHRYHUWKLVZLOOVXSSRUWWKHIDFLOLWDWLRQRI557HYLGHQFHGEDVHG
SROLFLHVDQGSURFHGXUHVDQGZLOOSURYLGHIHHGEDFNWRWKHFXUUHQWV\VWHP



3D\PHQW



1RSD\PHQWZLOOEHSURYLGHGIRUSDUWLFLSDWLQJLQWKLVSURMHFW



3ULYDF\



$Q\LQIRUPDWLRQ\RXSURYLGHZLOOEHNHSWDQRQ\PRXV7KHUHVHDUFKHUZLOOQRWXVH\RXU
SHUVRQDOLQIRUPDWLRQIRUDQ\SXUSRVHVRXWVLGHRIWKLVUHVHDUFKSURMHFW$OVRWKH
UHVHDUFKHUZLOOQRWLQFOXGH\RXUQDPHRUDQ\WKLQJHOVHWKDWFRXOGLGHQWLI\\RXLQWKH
SURMHFWUHSRUWV'DWDZLOOEHNHSWVHFXUHE\SODFLQJWKHFRPSOHWHGGDWDLQDORFNHGDUHD
LQWKHUHVHDUFKHU¶VGHVN2QO\WKHUHVHDUFKHUKDVDNH\WRWKLVGHVN'DWDZLOOEHNHSWIRU
DSHULRGRIDWOHDVW\HDUVDVUHTXLUHGE\WKHXQLYHUVLW\



&RQWDFWVDQG4XHVWLRQV


<RXPD\DVNDQ\TXHVWLRQV\RXKDYHQRZ2ULI\RXKDYHTXHVWLRQVODWHU\RXPD\FRQWDFW
WKHUHVHDUFKHUHPDLONLPEHUO\FHFLOULGGOH#ZDOGHQXHGX,I\RXZDQWWRWDONSULYDWHO\DERXW
\RXUULJKWVDVDSDUWLFLSDQW\RXFDQFDOO'U/HLODQL(QGLFRWW6KHLVWKH:DOGHQ8QLYHUVLW\
UHSUHVHQWDWLYHZKRFDQGLVFXVVWKLVZLWK\RX+HUSKRQHQXPEHULV:DOGHQ
8QLYHUVLW\¶VDSSURYDOQXPEHUIRUWKLVSURMHFWLVDQGLWH[SLUHVRQ)HEUXDU\




3OHDVHNHHSWKLVFRQVHQWIRUPIRU\RXUUHFRUGV



6WDWHPHQWRI&RQVHQW



,I\RXKDYHUHDGWKHDERYHLQIRUPDWLRQDQGIHHO\RXXQGHUVWDQGWKHSURMHFWZHOO
HQRXJKWRPDNHDGHFLVLRQDERXWP\LQYROYHPHQW\RXPD\LQGLFDWH\RXUFRQVHQW
VLPSO\E\UHWXUQLQJDFRPSHWHGVXUYH\7RSURWHFW\RXUSULYDF\QRFRQVHQW
VLJQDWXUHLVUHTXHVWHG









$SSHQGL[.

7KDQN<RX)RU<RXU2UGHU
'HDU.LP5LGGOH
7KDQN\RXIRUSODFLQJ\RXURUGHUWKURXJK&RS\ULJKW&OHDUDQFH&HQWHU V
5LJKWV/LQNVHUYLFH:ROWHUV.OXZHU+HDOWKKDVSDUWQHUHGZLWK5LJKWV/LQNWR
OLFHQVHLWVFRQWHQW7KLVQRWLFHLVDFRQILUPDWLRQWKDW\RXURUGHUZDVVXFFHVVIXO
<RXURUGHUGHWDLOVDQGSXEOLVKHUWHUPVDQGFRQGLWLRQVDUHDYDLODEOHE\FOLFNLQJWKH
OLQNEHORZ
KWWSVFRS\ULJKWFRP&XVWRPHU$GPLQ3/)MVS"UHI FFFDIDG
EIFIGDG
2UGHU'HWDLOV
/LFHQVHH.LP5LGGOH
/LFHQVH'DWH1RY
/LFHQVH1XPEHU
3XEOLFDWLRQ$-1$PHULFDQ-RXUQDORI1XUVLQJ
7LWOH2ULJLQDO5HVHDUFK7KH5ROHRIWKH1RQ,&86WDII1XUVHRQD0HGLFDO
(PHUJHQF\7HDP3HUFHSWLRQVDQG8QGHUVWDQGLQJ
7\SH2I8VH'LVVHUWDWLRQ7KHVLV
7RWDO86'
7RDFFHVV\RXUDFFRXQWSOHDVHYLVLWKWWSVP\DFFRXQWFRS\ULJKWFRP




3OHDVHQRWH2QOLQHSD\PHQWVDUHFKDUJHGLPPHGLDWHO\DIWHU
RUGHUFRQILUPDWLRQLQYRLFHVDUHLVVXHGGDLO\DQGDUHSD\DEOH
LPPHGLDWHO\XSRQUHFHLSW
7RHQVXUHZHDUHFRQWLQXRXVO\LPSURYLQJRXUVHUYLFHVSOHDVHWDNHDPRPHQWWR
FRPSOHWHRXUFXVWRPHUVDWLVIDFWLRQVXUYH\
%Y
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$SSHQGL[/
3HUPLVVLRQWR0RGLI\7RRO

2ULJLQDO(PDLO
)URP0HJ3XVDWHUL>PHJSXVDWHUL#JPDLOFRP@
'DWH30
7R.LPEHUO\&HFLO5LGGOH>NLPEHUO\FHFLOULGGOH#ZDOGHQXHGX@
6XEMHFW5H3HUPLVVLRQWR8VH'DWD&ROOHFWLRQ7RROIRU&DSVWRQH3URMHFW
.LPEHUO\
, PVRUU\IRUWDNLQJVRORQJWRJHWEDFNWR\RX, YHEHHQWUDYHOLQJRYHUWKHODVWZHHNDQGKDYHEHHQUHPLVV
LQUHSO\LQJWRHPDLO,KDSSLO\JLYH\RXP\SHUPLVVLRQWRXVHWKHVXUYH\ZHGHYHORSHGIRU\RXU
SURMHFW3OHDVHIHHOIUHHWRDGMXVWWKHTXHVWLRQVDVQHHGHGIRU\RXUSXUSRVH/HWPHNQRZLI\RXKDYHDQ\
TXHVWLRQVJRRGOXFN
0HJ3XVDWHUL06
8QLYHUVLW\RI/RXLVYLOOH6FKRRORI0HGLFLQH
&ODVVRI

2Q:HG1RYDW$0.LPEHUO\&HFLO5LGGOHNLPEHUO\FHFLOULGGOH#ZDOGHQXHGX!ZURWH
+L'U3XVDWHU
,DPDGRFWRUDWHRIQXUVLQJVWXGHQWDW:DOGHQ8QLYHUVLW\,DPDVNLQJSHUPLVVLRQWRUHXVH\RXUGDWD
FROOHFWLRQWRLQDQLQSDWLHQWSV\FKLDWULFIDFLOLW\LQ:HVWHUQ.HQWXFN\,SODQWRPDNHPLQRUPRGLILFDWLRQVLQ
\RXUSDUWVXUYH\WRILWWKHSURMHFW,DPH[SORULQJWKHQXUVHVSHUFHSWLRQDQGNQRZOHGJHRIDUDSLG
UHVSRQVHWHDPLQDQLQSDWLHQWSV\FKLDWULFIDFLOLW\,ZLOOEHDGGUHVVLQJSV\FKLDWULFHPHUJHQFLHV0\FXUUHQW
IDFLOLW\GRHVQRWKDYHDIXQFWLRQLQJUDSLGUHVSRQVHWHDP<RXUVXUYH\ZDVIRXQGWRDVNWKHPRVW
DSSURSULDWHTXHVWLRQVWRDGGUHVVWKHSUREOHP7KDQN\RXIRUWDNLQJWLPHWRUHDGWKLVDQG,ORRNIRUZDUGWR
\RXUIHHGEDFN

.LQG5HJDUGV
.LPEHUO\&HFLO5LGGOH'136061$351)13%&
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\HDUV
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\HDUV
\HDUV
 \HDUV
 (GXFDWLRQSUHSDUDWLRQ Q  
'LSORPD
 $VVRFLDWH
 %DFKHORUV
 0DVWHUV
 'RFWRUDWH
 3K'
 :RUN([SHULHQFHV Q  
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0HG6XUJLFDO
2%
+RPHKHDOWK
+RVSLFH
6XUJHU\
3V\FKLDWULF
,&8&&8
2IILFH&OLQLF
RWKHU1XUVLQJ+RPH
RWKHU/RQJWHUP&DUH
RWKHU*HULDWULFV
RWKHU$VVLVWHG/LYLQJ
RWKHU3HGLDWULFV 
$JH Q  
 



DQGROGHU
5DFH Q  
:KLWHRU&DXFDVLDQ
$IULFDQ$PHULFDQ
+LVSDQLF
$VLDQRU3DFLILF,VODQGHU
1DWLYH$PHULFDQ
2WKHU
*HQGHU Q  
0DOH
)HPDOH
<HDUVZRUNLQJDW:6+ Q  
\HDU
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$SSHQGL[2
7DEOH'HWDLOHG5HVSRQVHWR³0HGLFDO(PHUJHQF\7HDP%DFNJURXQG([SHULHQFH´
6XUYH\,WHP
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 $WKLUHZHUH\RXDZDUHRIWKH0(7"
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<HV
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D+DYH\RXHYHUEHHQFDOOHGWRDQ0(7

SHUVRQDOO\" Q  

<HV
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E,I\HVPRUHWKDQRQFH" Q  

<HV

1R
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ŽƚŚĞƌ
+DYH\RXHYHUSDUWLFLSDWHGLQD0(7" Q  

<HV

1R
:KDWUROHVGLG\RXSOD\" Q 

,QLWLDWHGWKHFDOO

5HOD\SDWLHQWKLVWRU\

$GPLQLVWHUHG0HGLFDWLRQV

9LWDOVLJQV

'LUHFWRWKHUWHDPPHPEHUV

8SGDWHWKHIDPLO\

)DFLOLW\PRYHWRRWKHUDUHD

'RFXPHQW0(7
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127('XHWRURXQGLQJVRPHSHUFHQWDJHVPD\QRWDGGXSWRH[DFWO\
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;  Ϭ͘ϱϭ

2 2EVHUYHG 519DOXHV ( ([SHFWHG /319DOXHV 
/31YDOXHVVFDOHXSE\WREHSURSRUWLRQDOWR51YDOXHV7KHUHZHUH51UHVSRQVHVDQGRQO\/31
VWURQJO\GLVDJUHH GLVDJUHH QHXWUDO VWURQJO\DJUHH DQGDJUHH 







&XUULFXOXP9LWDH

.LPEHUO\-&HFLO5LGGOH


(GXFDWLRQ
• 'RFWRURI1XUVLQJ3UDFWLFH:DOGHQ8QLYHUVLW\0LQQHDSROLV01([SHFWHG&RPSOHWLRQ
$XJXVW
• :DOGHQ8QLYHUVLW\'RFWRURI1XUVLQJ3UDFWLFH&DSVWRQH7LWOH1XUVHV3HUFHSWLRQ
DQG.QRZOHGJHRI5DSLG5HVSRQVH7HDPLQD3V\FKLDWULF6HWWLQJ
• 0DVWHU¶V'HJUHHLQ1XUVLQJ0XUUD\6WDWH8QLYHUVLW\0XUUD\.HQWXFN\
• %DFFDODXUHDWH'HJUHHLQ1XUVLQJ0XUUD\6WDWH8QLYHUVLW\0XUUD\.HQWXFN\
• $VVRFLDWH'HJUHHLQ1XUVLQJ0DGLVRQYLOOH&RPPXQLW\&ROOHJH0DGLVRQYLOOH
.HQWXFN\

3URIHVVLRQDO%DFNJURXQG
SUHVHQW $GYDQFHG3UDFWLFH5HJLVWHUHG1XUVH:HVWHUQ6WDWH+RVSLWDO+RSNLQVYLOOH
.HQWXFN\
$3513URYLGHPHGLFDOFDUHWRDOOSV\FKLDWULFSDWLHQWV,SHUIRUPDFRPSOHWH
SK\VLFDOH[DPVRQDOOQHZDGPLVVLRQVDQGWKRVHSODFHGDWRWKHUIDFLOLWLHV
5HVSRQVLELOLWLHVLQFOXGHGPDQDJLQJDQGFRRUGLQDWLQJPHGLFDOLVVXHVWKURXJKRXW
WKHKRVSLWDO7KLVLQFOXGHVDVVHVVLQJGLDJQRVLQJSUHVFULELQJLQWHUUXSWLQJODE
UHVXOWVDQGUHIHUULQJ$VVLVWZLWKFRGHVDQGKHOSZLWKSROLFLHVDQGSURFHGXUHV


5HJLVWHUHG1XUVH*DWHZD\+HDOWK6\VWHP&ODUNVYLOOH7HQQHVVHH
(PHUJHQF\5RRP$JHQF\1XUVH3URYLGHGPHGLFDOFDUHWRDOODJHVLQWKH
HPHUJHQF\URRPVHWWLQJ5HVSRQVLELOLWLHVLQFOXGHWULDJHOHDGLQJWUDXPDFRGHV
LQFOXGLQJ&35DQGGHILEULOODWLRQ3URILFLHQWLQVWDUWLQJ,9¶VDQGGUDZLQJDUWHULDO
EORRGJDVHV7UDLQHGLQDVVLVWLQJGRFWRUVLQLQWXEDWLRQVVXWXULQJDQGZRXQG
FOHDQVLQJ7UDLQHGLQJLYLQJUHSRUWWRRWKHUKRVSLWDOVSROLFHDQGRWKHUPHGLFDO
SHUVRQQHO

5HJLVWHUHG1XUVH%DSWLVW+HDOWK $.$5HJLRQDO0HGLFDO&HQWHU>50&@ 

0DGLVRQYLOOH.HQWXFN\
50&HPSOR\HH$JHQF\1XUVLQJ6XUHFDUHRI.HQWXFN\
$EHUGHHQ.<(PHUJHQF\5RRP6WDII$JHQF\1XUVH3URYLGHG
FDUHWRDOODJHDQGUDFHVRISDWLHQWVLQWKH(PHUJHQF\'HSDUWPHQW
5HVSRQVLELOLWLHVIRUSDWLHQWFDUHVDPHDVDERYHHPSOR\PHQW$GGLWLRQDO
UHVSRQVLELOLWLHVLQFOXGHGEHLQJLQFKDUJHDQGSUHFHSWLQJSDUDPHGLF(07DQG
QXUVLQJVWXGHQWV










5HJLVWHUHG1XUVH0XUUD\&DOORZD\&RXQW\+RVSLWDO0XUUD\.HQWXFN\
&ULWLFDO&DUH6WDII1XUVH5HVSRQVLEOHIRUSDWLHQWVDGPLWWHGWRWKH7HOHPHWU\DQG
,&8GHSDUWPHQW7UDLQHGLQFRGHVDQGFDUGLRYHUVLRQ5HVSRQVLELOLWLHVLQFOXGHG
$'/VPHGLFDWLRQDGPLQLVWUDWLRQLQWHUUXSWLQJUK\WKPVWULSVDVVLVWLQJSURYLGHUV
QHZDGPLVVLRQVDQGRUSUHSRVWRSRUGHUV
5HJLVWHUHG1XUVH+HQU\&RXQW\0HGLFDO&HQWHU3DULV7HQQHVVHH
0HGLFDO6XUJLFDO6WDII1XUVH5HVSRQVLEOHIRUPHGLFDOVXUJLFDOSDWLHQWV
DGPLWWHGDQGGLVFKDUJHG&KDUJHQXUVHRYHUVHHLQJ$'/VPHGLFDWLRQ
DGPLQLVWUDWLRQDGPLVVLRQVDQGSUHSRVWRSRUGHUV

/LFHQVRU
• 5HJLVWHUHG1XUVHLQWKHVWDWHRI.HQWXFN\

• $GYDQFHG3UDFWLFH5HJLVWHUHG1XUVHLQWKHVWDWHRI.HQWXFN\
• 5HJLVWHUHG1XUVHLQWKHVWDWHRI7HQQHVVHH
• %RDUG&HUWLILHG$351ZLWK$PHULFDQ1XUVH&UHGHQWLDOLQJ&HQWHU
• $&/6&HUWLILHG




3URIHVVLRQDO$IILOLDWLRQV
• 0HPEHURI7KH.HQWXFN\&RDOLWLRQRI1XUVH3UDFWLWLRQHUV1XUVH0LGZLYHV
• 0HPEHURI+RSNLQVYLOOH.HQWXFN\&RDOLWLRQRI1XUVH3UDFWLWLRQHUVDQG3K\VLFLDQ¶V
$VVLVWDQWV
• +RQRU6RFLHW\RI1XUVLQJ6LJPD7KHWD7DX,QWHUQDWLRQDO

3URIHVVLRQDO([SHULHQFH6XPPDU\
• 7UDLQHGDVDQ$351LQFOLQLFDOSUDFWLFHIRUGLDJQRVLQJLQWHUSUHWLQJWUHDWPHQWDQG
IROORZXSFDUH
• ([SHULHQFHVDVDQ$351LQFOXGHIDPLO\SUDFWLFHDQGSV\FKLDWU\
• ([SHULHQFHVDVDQ51LQFOXGHPHGVXUJFULWLFDOFDUHDQGHPHUJHQF\QXUVLQJ
• ([SHULHQFHGLQHGXFDWLQJQXUVLQJVWXGHQWV(07VWXGHQWVDQG(073VWXGHQWVLQWKH
DUHDVRIWKHRU\VNLOODQGFOLQLFDOSUDFWLFH
• ([SHULHQFHGLQ5RRW&DXVH$QDO\VLV






3URIHVVLRQDO:RUN+RQRUV
• &XVWRPHU6HUYLFH$ZDUGVW4XDUWHU

*RDOV
• ,QYROYHPHQWLQSROLFLHVDQGSURFHGXUHVDWWKHORFDOVWDWHDQGIHGHUDOOHYHO
• &RQWLQXHGUHVHDUFKWRSURPRWH(%3 VXEPLWILQGLQJVIRUWKHZRXQGFDUHSLORWSURJUDPDW
:6+²WKLVLVDORQJWHUPJRDO 
• &RQWLQXHWREHDQHIIHFWLYHDQGVFKRODUO\SUDFWLWLRQHUWUDQVIRUPLQJFDUHWRRWKHUV







